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Antigenic Polypeptides 

The invention relates to a method for the identification of antigenic polypeptides, 
typically opsonic antigens, expressed by pathogenic microbes; vaccines comprising 
5 said antigens; and therapeutic antibodies directed to said antigenic polypeptides. 

Microbial organisms cause a number of fatal or debilitating diseases which affect 
many millions of people around the world. Currently methods to control microbial 
organisms include the use of antimicrobial agents (antibiotics) and disinfectants. 
10 These have proved to be problematic since exposure to these agents places a 
significant selection pressure resulting in the creation of resistant microbes which can 
avoid the effects of the antimicrobial agent(s). For example, recently it has been 
discovered that microbial organisms have become resistant to triclosan, an agent 
added to many disinfectants used in households and industrial environments. 

15 

An arguably greater problem is the evolution of antibiotic resistant strains of a 
number of significant pathogenic microbes. 

For example, and not by way of limitation, it is estimated that there are up to 
20 50 million people world-wide infected with drug resistant tuberculosis (TB) (Figures 
from the World Health Organisation, 1998). In the past the use of antibiotics to treat 
TB relied on the administration of single drugs (eg ethionamide) which promoted a 
relatively high frequency of resistance. For this reason, combinations of drugs are 
now used to treat tuberculosis. However the fatality rate in cases caused by strains 
25 that are resistant to at least one drug used to treat tuberculosis still approaches 50% 
even when treatment is given. Mycobacterium tuberculosis, the causative agent of 
TB, is a slow growing bacteria and takes a long time to kill. Therefore, for a drug 
combination to be effective a person with TB must take the drug combination daily 
for at least six months. Accordingly, patients frequently have to take two or more 
30 pills daily and this requires a regimented dosage over a relatively long period of 
treatment. Many patients take the medications only intermittently and therefore do 
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not finish the full course of therapy to completely eradicate the M tuberculosis 
infection. Moreover, TB is strongly associated with HIV infection and therefore the 
establishment of TB is strongly correlated with immunosuppression. 

5 Vaccination against TB has been available for many years. The bacillus calmette and 
guerin (BCG) vaccination has been widely used throughout the world for a long time 
because it is a safe and inexpensive means to vaccinate large numbers of people who 
potentially could contract TB. BCG is derived from live, attenuated strains of 
Mycobacterium bovis. However the impact of vaccination on the infectious forms of 
10 TB is minimal and BCG has therefore contributed little to the overall control of the 
disease. 

A further example of a pathogenic organism which has developed resistance to 
antibiotics is Staphylococcus aureus. S.aureus is a bacterium whose normal habitat 

15 is the epithelial lining of the nose in about 20-40% of normal healthy people and is 
also commonly found on people's skin usually without causing harm. However, in 
certain circumstances, particularly when skin is damaged, this germ can cause 
infection. This is a particular problem in hospitals where patients may have surgical 
procedures and/or be taking immunosuppressive drugs. These patients are much 

20 more vulnerable to infection with S.aureus because of the treatment they have 
received. Resistant strains of S.aureus have arisen in recent years. Methicillin 
resistant strains are prevalent and many of these resistant strains are also resistant to 
several other antibiotics. Currently there is no effective vaccination procedure for S. 
aureus. In the US, S.aureus infections are the cause of 13% of the two million 

25 hospitalised infections each year. This represents 260,000 people with an infection 
of S.aureus, of which 60-80,000 die. 

S. aureus is therefore a major human pathogen capable of causing a wide range of 
life threatening diseases including septicaemia, endocarditis, arthritis and toxic 
30 shock. This ability is determined by the versatility of the organism and its arsenal of 
components involved in virulence. Pathogenicity is multifactorial and no one 
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component has shown to be responsible for a particular infection, see Projan, S J. & 
Novick, R.P. (1997) in The Staphylococci in Human Disease (Crossley, K.B. & 
Archer, G.L., eds.) pp.55-81. 

5 At the onset of infection, and as it progresses, the needs and environment of the 
organism changes and this is mirrored by a corresponding alteration in the virulence 
determinants which S. aureus produces. At the beginning of infection it is important 
for the pathogen to adhere to host tissues and so a large repertoire of cell surface 
associated attachment proteins are made. These include collagen-, fibrinogen- and 
10 fibronectin-binding proteins. The pathogen also has the ability to evade host 
defences by the production of factors that reduce phagocytosis or interfere with the 
ability of the cells to be recognised by circulating antibodies. 

Often a focus of infection develops as an abscess and the number of organisms 
15 increases. S. aureus has the ability to monitor its own cell density by the production 
of a quorum sensing peptide. Accumulation of the peptide, associated with 
physiological ■ changes brought about by the beginning of starvation of the cells, 
elicits a switch in virulence determinant production from adhesins to. components 
involved in invasion and tissue penetration. These include a wide range of 
20 hemolysins, proteases and other degradative enzymes. 

During the process of any infection the virulence determinants made by S. aureus are 
produced in response to environmental and physiological stimuli. These stimuli 
will be dependent on the niche within the body and will change as the infection 
25 progresses. Little is known of the conditions in vivo and it is likely that some 
components are produced solely in this environment. These are therefore potential 
vaccine components, which could not be discovered by previous techniques. 



30 
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One of the most important developments in recent medical history is the 
development of vaccines which provide prophylactic protection from a wide variety 
of pathogenic organisms. Many vaccines are produced by inactivated or attenuated 
pathogens which are injected into an individual. The immunised individual responds 
5 by producing both a humoral (antibody) and cellular (cytolytic T cells, CTl/s) 
response. For example, hepatitis vaccines are made by heat inactivating the virus 
and treating it with a cross linking agent such as formaldehyde. An example of an 
attenuated pathogen useful as a vaccine is represented by polio vaccines which are 
produced by attenuating a live pathogen. 

10 

However the use of attenuated organisms in vaccines for certain diseases is 
problematic due to the lack of knowledge regarding the pathology of the condition 
and the nature of the attenuation. For certain viral agents this is a particular problem 
since viruses, in particular retroviruses, have an error prone replication cycle which 

15 results viable mutations in the genes which comprise the virus. This can result in 
alterations to antigenic determinants which have previously been used as vaccines. 
An alternative to the use of inactivated or attenuated pathogens is the identification of 
pathogen epitopes to which the immune system is particularly sensitive. In this 
regard many pathogenic toxins produced by pathogenic organisms during an 

20 infection are particularly useful in the development of vaccines which protect the 
individual from a particular pathogenic organism. 

The development of so-called subunit vaccines (vaccines in which the immunogen is 
a fragment or subunit of a protein or complex expressed by a particular pathogenic 

25 organism) has been the focus of considerable medical research. The need to identify 
candidate molecules useful in the development of subunit vaccines is apparent not 
least because conventional chemotherapeutic approaches to the control of pathogenic 
organisms has more recently been stymied by the development of antibiotic 
resistance. A number of methods have been developed to identify potential antigenic 

30 polypeptides which can be used as a vaccine. One such method is disclosed herein. 
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It has been known for many years that tumour cells produce a number of tumour cell 
specific antigens, some of which are presented at the tumour cell surface. The 
immune system recognises these antigens as foreign thereby resulting in the 
production of antibodies to self antigens, so called autoantibodies or autologous 
5 antisera. 

One such technique is Serological identification of antigens by recombinant 
Expression Cloning, abbreviated to SEREX. 

10 Typically, the. technique involves the extraction of RNA from tumour tissue followed 
by the selective enrichment of mRNA from the isolated total RNA. The mKNA is 
reverse transcribed into cDNA using viral reverse transcriptase. The cDNA thus 
synthesised is subcloned into an expression vector and transformed into an 
appropriate bacterial strain. The transformed bacteria are plated onto a suitable 

15 nutrient agar and under appropriate growth conditions the subcloned cDNA is 
expressed from the expression vector in the bacterial cell. The cells are lysed 
naturally by the use of phage based expression vectors, for example X phage or 
phagemid based vectors, which through their lytic cycle cause cell lysis. The 
released polypeptides are transferred to a suitable membrane support (i.e. 

20 nitrocellulose, nylon) and exposed to autologous antisera from the patient from which 
the tumour tissue was originally isolated. The immunoscreening methodology allows 
the identification of genes that are over expressed or inappropriately expressed in a 
selected tumour tissue from a patient. 

25 We have exploited this technique to identify antigenic polypeptides expressed by 
pathogenic organisms during an infection. Autologous antisera produced during the 
infection is used to screen an expression library created from genomic DNA to 
identify and clone antigens. 

30 
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In its broadest aspect the invention relates to the identification of antigenic 
polypeptides expressed during an infection by a pathogenic microbe and their use in 
vaccination. 

According to a first aspect of the invention there is provided a method to identify 
opsonic antigens expressed by pathogenic organisms comprising: 

(i) providing a nucleic acid library encoding genes or partial gene sequences of a 
pathogenic organism; 

(ii) transfonning/transfecting said library into a host cell; 

(iii) providing conditions conducive to the expression of said 
transformed/transfected genes or partial gene sequences; 

(iv) contacting the antigens expressed by the genes/partial gene sequences with 
autologous antisera derived from an animal infected with, or has been 
infected with, said pathogenic organism; 

(v) purifying the nucleic acid encoding the antigens or partial antigenic 
polypeptides binding to said autologous antisera; and 

(vi) testing the opsonic activity of a polypeptide encoded by said DNA molecule. 

In a preferred method of the invention said library comprises genomic DNA of a 
pathogenic organism. 

Ideally said pathogenic organism is bacterial. 

More preferably still said bacterial organism is selected from the following: 
Staphylococcus aureus; Staphylococcus epidermidis; Enterococcus faecalis; 
Mycobacterium tuberculsis; Streptococcus group B; Streptoccocus pneumoniae; 
Helicobacter pylori; Neisseria gonorrhea; Streptococcus group A; Borrelia 
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burgdorferi; Coccidiodes immitis; Histoplasma sapsulatwn; Neisseria meningitidis 
type B; Shigella flexneri; Escherichia coli; Haemophilus influenzae. 

Preferably still said pathogenic organism is of the genus Staphylococcus spp. Ideally 
5 organism is Staphylococcus aureus or Staphylococcus epidermidis. 

In a further preferred embodiment of the invention said nucleic acid library is a 
lambda library, ideally a lambda expression library. 

10 According to a second aspect of the invention there is provided a nucleic acid 
molecule comprising a DNA sequence selected from: 



(i) the DNA sequence as represented by the DNA sequences herein disclosed in 
Table 7 or Table 9; 

15 

(ii) DNA sequences which hybridise to the sequences identified in (i) above 
which encode a polypeptide expressed by a pathogenic organism and. 

(iii) DNA sequences which are degenerate as a result of the genetic code to the 
20 DNA sequences defined in (i) and (ii). 



In a yet still further preferred embodiment of the invention said nucleic acid molecule 
is genomic DNA. 

25 

In a preferred embodiment of the invention there is provided an isolated nucleic acid 
molecule which anneals under stringent hybridisation conditions to the sequences 
herein disclosed. 

30 Stringent hybridisation/washing conditions are well known in the art. For example, 
nucleic acid hybrids that are stable after washing in O.lxSSC, 0.1% SDS at 60°C. It 
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is well known in the art that optimal hybridisation conditions can be calculated if the 
sequences of the nucleic acid is known. For example, hybridisation conditions can be 
determined by the GC content of the nucleic acid subject to hybridisation. Please see 
Sambrook et al (1989) Molecular Cloning; A Laboratory Approach. A common 
5 formula for calculating the stringency conditions required to achieve hybridisation 
between nucleic acid molecules of a specified homology is: 

T m = 81.5° C + 16.6 Log [Na + ] + 0.41[ % G + C] -0.63 (%fonnamide). 

10 According to a third aspect of the invention there is provided at least one polypeptide 
identified by the method according to the invention. 

In a preferred embodiment of the invention, said polypeptide is associated with 
infective pathogenicity of an organism according to any previous aspect or 
15 embodiment of the invention. 

More preferably still said polypeptide is at least one, or part part thereof, of the amino 
acid sequences represented in Tables 8 or Table 10. 

20 In an alternative preferred embodiment of the invention said polypeptide carries a 
non-protein antigen, for example a polysaccharide antigen. 

According to a fourth aspect of the invention there is provided a nucleic acid 
molecule characterised in that said nucleic acid molecule is part of a vector adapted 
25 to facilitate recombinant expression of the polypeptide encoded by said nucleic acid 
molecule. 

In a preferred embodiment of the invention said vector is an expression vector 
adapted for prokaryotic gene expression. Alternatively said expression vector is 
30 adapted for eukaryotic gene expression. 
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Typically said adaptation includes, by example and not by way of limitation, the 
provision of transcription control sequences (promoter sequences) which mediate cell 
specific expression. These promoter sequences may be cell specific, inducible or 
constitutive. 

5 

Promoter is an art recognised term and, for the sake of clarity, includes the following 
features which are provided by example only, and not by way of limitation. Enhancer 
elements are cis acting nucleic acid sequences often found 5' to the transcription 
initiation site of a gene ( enhancers can also be found 3' to a gene sequence or even 

10 located in intronic sequences and is therefore position independent). Enhancers 
function to increase the rate of transcription of the gene to which the enhancer is 
linked. Enhancer activity is responsive to trans acting transcription factors 
(polypeptides) which have been shown to bind specifically to enhancer elements. The 
binding/activity of transcription factors (please see Eukaryotic Transcription Factors, 

15 by David S Latchman, Academic Press Ltd, San Diego) is responsive to a number of 
environmental cues which include, by example and not by way of limitation, 
intermediary metabolites (eg glucose, lipids), environmental effectors ( eg light, 
heat,). 

20 Promoter elements also include so called TATA box and RNA polymerase initiation 
selection (RIS) sequences which function to select a site of transcription initiation. 
These sequences also bind polypeptides which function, inter alia, to facilitate 
transcription initiation selection by RNA polymerase. 

25 Adaptations also include the provision of selectable markers 
and autonomous replication sequences which both facilitate the maintenance of said 
vector in either the eukaryotic cell or prokaryotic host. Vectors which are maintained 
autonomously are referred to as episomal vectors. 

30 Adaptations which facilitate the expression of vector encoded genes include the 
provision of transcription termination/polyadenylation sequences. This also includes 
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the provision of internal ribosome entry sites (IRES) which function to maximise 
expression of vector encoded genes arranged in bicistronic or multi-cistronic 
expression cassettes. 

5 These adaptations are well known in the art. There is a significant amount of 
published literature with respect to expression vector construction and recombinant 
DNA techniques in general. Please see, Sambrook et al (1989) Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbour Laboratory, Cold Spring Harbour, NY and 
references therein; Marston, F (1987) DNA Cloning Techniques: A Practical 
10 Approach Vol m IRL Press, Oxford UK; DNA Cloning: F M Ausubel et al, Current 
Protocols in Molecular Biology, John Wiley & Sons, Inc.(1994), 

According to yet a further aspect of the invention there is provided a method for the 
production of the polypeptides according to any previous aspect or embodiment of 
15 the invention comprising: 

(i) providing a cell transformed/transfected with a vector according to the 
invention; 

(ii) growing said cell in conditions conducive to the manufacture of said 
polypeptides; and 

20 (iii) purifying said polypeptide from said cell, or its growth environment. 

In a preferred method of the invention said vector encodes, and thus said recombinant 
polypeptide is provided with, a secretion signal to facilitate purification of said 
polypeptide. 

25 

According to a fifth aspect of the invention there is provided a cell or cell-line 
transformed or transfected with the vector according to the invention. 

In a preferred embodiment of the invention said cell is a prokaryotic cell. 
30 Alternatively said cell is a eukarydtic cell selected from: fungal, insect, amphibian; 
mammalian; plant. 
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According to a yet further aspect of the invention there is provided a vaccine 
comprising at least one antigen or antigenic polypeptide according to the invention. 

5 Ideally said vaccine further comprises a carrier and/or adjuvant. 

The terms adjuvant and carrier are construed in the following manner. Some 
polypeptide or peptide antigens contain B-cell epitopes but no T cell epitopes. 
Immune responses can be greatly enhanced by the inclusion of a T cell epitope in the 

10 polypeptide/peptide or by the conjugation of the polypeptide/peptide to an 
immunogenic carrier protein such as key hole limpet haemocyanin or tetanus toxoid 
which contain multiple T cell epitopes. The conjugate is taken up by antigen 
presenting cells, processed and presented by human leukocyte antigens (HLA's) 
class II molecules. This allows T cell help to be given by T cell's specific for carrier 

15 derived epitopes to the B cell which is specific for the original antigenic 
polypeptide/peptide. This can lead to increase in antibody production, secretion and 
isotype switching. 

An adjuvant is a substance or procedure which augments specific immune responses 
20 to antigens by modulating the activity of immune cells. Examples of adjuvants 
include, by example only, agonsitic antibodies to co-stimulatory molecules, Freunds 
adjuvant, muramyl dipeptides, liposomes. An adjuvant is therefore an 
immunomodulator. A carrier is an immunogenic molecule which, when bound to a 
second molecule augments immune responses to the latter. 

25 

In yet a further aspect of the invention there is provided a method to immunise an 
animal against a pathogenic microbe comprising administering to said animal at least 
one polypeptide, or part thereof, according to the invention or the vaccine according 
to the invention. 

30 

In a preferred method of the invention said animal is human. 

11 
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Preferably the vaccine, or antigenic polypeptide, can be delivered by direct injection 
either intravenously, intramuscularly, subcutaneously. Further still, the vaccine or 
antigenic polypeptide, may be taken orally. 

Preferably the vaccine is against the bacterial species Staphylococcus aureus. 

5 The vaccine may also be against the bacterial species Staphylococcus epidermidis. 

It will also be apparent that vaccines or antigenic polypeptides are effective at 
preventing or alleviating conditions in animals other than humans, for example and 
not by way of limitation, family pets, livestock, horses. 

10 According to a further aspect of the invention there is provided an antibody, or at 
least an effective binding part thereof, which binds at least one antigen or antigenic 
polypeptide according to the invention. 

In a preferred embodiment of the invention said antibody is a polyclonal or 
monoclonal antibody wherein said antibody is specific to said polypeptide. 

15 

Alternatively, said antibody is a chimeric antibody produced by recombinant 
methods to contain the variable region of said antibody with an invariant or constant 
region of a human antibody. 

20 In a further alternative embodiment of the invention, said antibody is humanised by 
recombinant methods to combine the complimentarity determining regions of said 
antibody with both the constant (C) regions and the framework regions from the 
variable (V) regions of a human antibody. 

Preferably said antibody is provided with a marker including a conventional label or 
25 tag, for example a radioactive and/or fluorescent and/or epitope label or tag. 

Preferably said humanised monoclonal antibody to said polypeptide is produced as a 
fusion polypeptide in an expression vector suitably adapted for transfection or 
transformation of prokaryotic or eukaryotic cells. 
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Antibodies, also known as immunoglobulins, are protein molecules which have 
specificity for foreign molecules (antigens). Immunoglobulins (Ig) are a class of 
structurally related proteins consisting of two pairs of polypeptide chains, one pair of 
5 light (L) (low molecular weight) chain (k or X) y and one pair of heavy (H) chains (y, 
a, ja, 5 and e), all four linked together by disulphide bonds. Both H and L chains 
have regions that contribute to the binding of antigen and that are highly variable 
from one Ig molecule to another. In addition, H and L chains contain regions that are 
non-variable or constant. 

10 

The L chains consist of two domains. The carboxy-terminal domain is essentially 
identical among L chains of a given type and is referred to as the "constant" (C) 
region. The amino terminal domain varies from L chain to L chain and contributes to 
the binding site of the antibody. Because of its variability, it is referred to as the 
15 "variable" (V) region. 

The H chains of Ig molecules are of several classes, a, n, a, a, and y (of which there 
are several sub-classes). An assembled Ig molecule consisting of one or more units 
of two identical H and L chains, derives its name from the H chain that it possesses. 
20 Thus, there are five Ig isotypes: IgA, IgM, IgD, IgE and IgG (with four sub-classes 
based on the differences in the H chains, i.e., IgGl, IgG2, IgG3 and IgG4). Further 
detail regarding antibody structure and their various functions can be found in, Using 
Antibodies: A laboratory manual, Cold Spring Harbour Laboratory Press. 

25 Chimeric antibodies are recombinant antibodies in which all of the V-regions of a 
mouse or rat antibody are combined with human antibody C-regions. Humanised 
antibodies are recombinant hybrid antibodies which fuse the complimentarity 
determining regions from a rodent antibody V-region with the framework regions 
from the human antibody V-regions. The C-regions from the human antibody are also 

30 used. The complimentarity determining regions (CDRs) are the regions within the N- 
terminal domain of both the heavy and light chain of the antibody to where the 
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majority of the variation of the V-region is restricted. These regions form loops at the 
surface of the antibody molecule. These loops provide the binding surface between 
the antibody and antigen. 

5 Antibodies from non-human animals provoke an immune response to the foreign 
antibody and its removal from the circulation. Both chimeric and humanised 
antibodies have reduced antigenicity when injected to a human subject because there 
is a reduced amount of rodent (i.e. foreign) antibody within the recombinant hybrid 
antibody, while the human antibody regions do not illicit an immune response. This 
10 results in a weaker immune response and a decrease in the clearance of the antibody. 
This is clearly desirable when using therapeutic antibodies in the treatment of human 
diseases. Humanised antibodies are designed to have less "foreign" antibody regions 
and are therefore thought to be less immunogenic than chimeric antibodies. 

15 In a further preferred embodiment of the invention said antibodies are opsonic 
antibodies. 

Phagocytosis is mediated by macrophages and polymorphic leukocytes and involves 
the ingestion and digestion of micro-organisms, damaged or dead cells, cell debris, 
20 insoluble particles and activated clotting factors. Opsonins are agents which 
facilitate the phagocytosis of the above foreign bodies. Opsonic antibodies are 
therefore antibodies which provide the same function. Examples of opsonins are the 
Fc portion of an antibody or compliment C3. 

25 In another aspect of the invention there is provided a vector which is adapted for the 
expression of the humanised or chimeric antibodies according to the invention. 

In a yet further aspect of the invention, there is provided a cell or cell line which has 
been transformed or transfected with the vector encoding the humanised or chimeric 
30 antibody according to the invention. 
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In a yet further aspect of the invention there is provided a method for the production 
of the humanised or chimeric antibody according to the invention comprising : 

(i) providing a cell transformed or transfected with a vector which 
comprises a nucleic acid molecule encoding the humanised or 

5 chimeric antibody according to the invention; 

(ii) growing said cell in conditions conducive to the manufacture of said 
antibody; and 

(iii) purifying said antibody from said cell, or its growth environment. 

10 In a yet further aspect of the invention there is provided a hybridoma cell line which 
produces a monoclonal antibody as hereinbefore described. 

In a further aspect of the invention there is provided a method of producing 
monoclonal antibodies according to the invention using hybridoma cell lines 
15 according to the invention. 

In a further aspect of the invention there is provided a method for preparing a 
hybridoma cell-line producing monoclonal antibodies according to the invention 
comprising the steps of: 
20 i) immunising an immunocompetent mammal with an immunogen 

comprising at least one polypeptide having the amino acid sequence as 
represented in Table 8 or 10, or fragments thereof; 
ii) fusing lymphocytes of the immunised immunocompetent mammal 
with myeloma cells to form hybridoma cells; 
25 iii) screening monoclonal antibodies produced by the hybridoma cells of 

step (ii) for binding activity to the amino acid sequences of (i); 

iv) culturing the hybridoma cells to proliferate and/or to secrete said 
monoclonal antibody; and 

v) recovering the monoclonal antibody from the culture supernatant. 

30 
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Preferably, the said immunocompetent mammal is a mouse. Alternatively, said 
immunocompetent mammal is a rat. 

The production of monoclonal antibodies using hybridoma cells is well-known in the 
5 art. The methods used to produce monoclonal antibodies are disclosed by Kohler and 
Milstein in Nature 256, 495-497 (1975) and also by Donillard and Hoffinan, 'Basic 
Facts about Hybridomas" in Compendium of Immunology V.n ed. by Schwartz, 
1981, which are incorporated by reference. 

10 In a further aspect of the invention there is provided the use of the antibodies for 
manufacture of a medicament for the treatment of Staphylococcus awrews-associated 
septicaemia, food-poisoning or skin disorders. 

In another aspect of the invention there is provided the use of the antibodies 
15 according to the invention for the manufacture of a medicament for the treatment of 
Staphylococcus epidermidis-associated septicaemia, peritonitis or endocarditis. 

It will be apparent that the polypeptides identified by the method according to the 
invention will facilitate the production of therapeutic antibodies to a range of 
20 diseases resulting from pathogenic infection, for example, septicaemia; tuberculosis; 
bacteria-associated food poisoning; blood infections; peritonitis; endocarditis; sepsis; 
meningitis; pneumonia; stomach ulcers; gonorrhoea; strep throat; streptococcal- 
associated toxic shock; necrotizing fasciitis; impetigo; histoplasmosis; Lyme disease; 
gastro-enteritis; dysentery; shigellosis. 

25 

As has already been stated earlier, microbial organisms cause a wide variety of 
diseases. Listed below, and not by way of limitation, are a number of micro- 
organisms and some of the diseases they cause. 



Micro-organism 


Disease(s) caused 


Staphylococcus aureus 


Sepsis, food poisoning, septicaemia, 


Staphylococcus epidermidis 


Peritonitis, septicaemia, endocarditis, 
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other hospital-associated diseases 


Enterococcus faecalis 


Endocarditis, cystitis, wound infections 


Mycobacterium tuberculosis 


Tuberculosis 


Streptococcus group B 


Sepsis, meningitis, pneumonia, bladder 
infections 


Streptococcus pneumoniae 


Pneumonia, meningitis 


Helicobacter pylori 


Stomach ulcers 


Neisseria gonorrhoea 


Gonorrhoea 


Streptococcus group A 


Strep throat, necrotizing fasciitis, 
impetigo, Strep. Toxic shock syndrome 


Borrelia burgdoferi 


Lyme disease 


Coccidiodes immitis 


Pneumonia 


Histoplasma sapsulatum 


Histoplasmosis, pneumonia 


Neisseria meningitidis type B 


Meningitis 


Shigella flexneri 


Gastro-enteritis, shigellosis, dysentry 


Escherichia coli 


Food-poisoning, gastro-enteritis 


Haemophilus influenzae 


Meningitis, pneumonia, arthritis, 
cellulitis 



An embodiment of the invention will now be described by example only and with 
reference to the following materials, methods and tables: 



5 Table 1 illustrates the immunization and bleed schedule for production of 
monoclonal antibodies reactive with peptide Hex A; 

Table 2 illustrates an immunoassay of sera from mice immunized with peptide Hex 
A; 

10 

Table 3 illustrates an immunoassay of supernatants from anti-Hex A hybridoma 
supernatants; 

Table 4 illustrates the immunization and bleed schedule for production of 

15 

monoclonal antibodies reactive with peptide 29kDa peptide; 

Table 5 illustrates an immunoassay of day 98 sera from mice immunized with 
peptide 29kDa; 
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Table 6 illustrates an immunoassay of supernatants from anti-29kDa hybridomas 
supernatants from T75 Culture Flasks; 

5 Table 7 represents the DNA sequences of S.aureaus partial gene sequences identified 
by the screening method; 

Table 8 represents the protein sequences encoded by the DNA sequences illustrated 
in Table 7; 

10 

Table 9 represents the DNA sequences of S.epidermidis partial gene sequences 
identified by the screening method; and 

Table 10 represents the protein sequences of the DNA sequences illustrated in Table 
15 9. 

Materials and Methods 

Screening Genomic Libraries of 5. aureus and S.epidermidis 

20 

A XZAP Express library of genomic DNA of S. aureus 8325/4 and S.epidermidis was 
used. It contains fragments of 2-10kb from a partial Saul A digest of total genomic 
DNA. This was cloned into the BamUl site of the vector. The library contains 
>10x coverage of the genome. The library was probed by plaque lift using an initial 

25 screen of approximately 20,000 plaque forming units on a 9cm diameter Petri dish. 
The plating cells used, their treatment, the plating procedure and buffers were exactly 
as described in the manufacturers handbook (Stratagene). Plating cells, Escherichia 
coli XLl-Blue MRF\ were infected with phage and plated in 3 ml top LB agar 
containing 10 mM MgSC>4 onto LB plates containing 10 mM MgS04. The plates 

30 were then incubated at 42°C for 4 hr. An 8.5cm diameter nitrocellulose filter disc 
(previously soaked in 10 mM IPTG and air-dried) was placed on each plate and its 
location marked. The plates were then incubated for a further 3.5 hr at 37°C. The 
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filters were removed and washed in TBST buffer before blocking overnight at 4°C in 
TBST containing 6% w/v dried skimmed milk and 3% v/v pig serum (Sigma). The 
serum was used to block any Protein A clones on the filter. The filters are then 
treated with patient serum (1/5000 dilution) in blocking solution for 90 min at room 
5 temperature. Antisera have been obtained from patients convalescing from major S. 
aureus infections. The filters are then washed for 3x10 min in TBST. Secondary 
antibody used was goat anti-human whole IgG alkaline phosphatase linked (Sigma) 
at 1/30,000 dilution in blocking solution at room temperature for 30 min. The filters 
were then washed as above and developed using a standard colorimetric procedure. 

10 

Cross-reactive plaques were located on the agar plates and cored into 0.2ml phage 
buffer with 0.02 ml chloroform. The titre of each core stock was determined and the 
phage plated at approximately 200 plaques per plate. A plaque lift and screen was 
performed as above to give single, pure cross-reactive clones. 

15 

The pure clones were then spotted (1(0.1) onto plates to give a confluent plaque of 
0.5cm diameter. 30 individual clones can be spotted on each plate. A plaque lift is 
performed and the filter probed with an appropriate sera. In this way clones can be 
tested for their cross-reactivity with other patient sera, non-infected donor sera and 
20 anti-Protein A sera. 

Individual clones were then excised to give a phagemid in E. coli XLOLR using the 
manufacturers protocol (Stratagene). A plasmid miniprep of each was carried out 
and the size of the genomic insert determined by restriction mapping. The identity 
25 of the cloned insert was determined by DNA sequencing using primers against vector 
sequence, which allows sequencing across the insert. By comparison of the derived 
sequence against the public domain databases the nature of the cloned gene(s) can be 
determined. 

30 
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Hybridisation Solutions/Conditions 

Typically, hybridisation conditions uses 4 - 6 x SSPE (20x SSPE contains 175.3g 
NaCl, 88.2g NaH 2 P0 4 H 2 0 and 7.4g EDTA dissolved to 1 litre and the pH adjusted 
5 to 7.4); 5-10x Denhardts solution (50x Denhardts solution contains 5g Ficoll (type 
400, Pharmacia), 5g polyvinylpyrrolidone abd 5g bovine serum albumen; lOOjig- 
l.Omg/ml sonicated salmon/herring DNA; 0,1-1.0% sodium dodecyl sulphate; 
optionally 40-60% deionised formamide. Hybridisation temperature will vary 
depending on the GC content of the nucleic acid target sequence but will typically be 
10 between 42°- 65° . 

Mouse Model for Testing Candidate Vaccine Polypeptides 

Mice are injected intravenously with 5 x 10 7 S. aureus and mortality, bacteremia and 
15 abscess formation is monitored over the ensuing 7 days. At this dose 100% of the 
mice are bacteremic for greater than 4 days , 100% have detectable abscess formation 
in liver and kidney and greater than 80% of mice die within four days. At lower doses 
of injected organisms, bacteremia is detectable in the absence of death. 

20 Immunization Program 

Single proteins are injected at a dose of 10-100ug per mouse in RIBI adjuvant, 
boosted 14 and 28 days later and bled 14 and 28 days thereafter for evaluation of 
antibodies in their sera using ELISA. When groups of proteins are injected the final 
amount of each protein will be lOug per mouse and the above immunization scheme 
will be followed. 

Evaluation of Protective Efficacy of Single or Groups of Proteins 

We will employ the mouse infection model described above to evaluate the 
protective efficacy of the proteins that are being tested. To this end groups of 5 mice 
will be immunized with single proteins or pools of 5 proteins as described above. We 
will monitor antibody titers to the injected proteins and when high titers are reached 
we will inoculate mice with S aureus at high and low dose. Control mice that have 
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not. been immunized or that were immunized with adjuvant only will also be 
inoculated with S aureus. We will measure levels of bacteremia,abscess formation 
and survival in all groups. All parameters of infection will be suppressed in mice that 
have high circulating levels of protective antibodies. If we find a pool of proteins that 
5 induces protection we will compare the protection induced by the individual 
components to that induced by the pool of proteins to see if protection was induced 
. by a single protein or by the combined action of antibodies to multiple proteins. 
Using this approach we will identify protein epitopes that are protective. 

10 In addition to using the in vivo model of mouse infection we will also obtain the sera 
from mice that are injected as above and monitor their sera for opsonophagocytic 
activity using a complement dependent system in the presence of human 
polymorphonuclear lymphocytes. This assay is well known in the art. This assay has 
been used an in vitro surrogate for measuring protective efficacy of antibody. Spleens 

15 from mice that have opsonophagocytic antibodies will then be used as fusion partners 
in an attempt to make monoclonal antibodies that are reactive with S. aureus . 

Using this multipronged approaches we will have a high level of confidence that we 
can identify protective epitopes that can be used either in a vaccine construct or that 
20 can be used to generate monoclonal antibodies. 

EXAMPLE 1 

Immunoassay for detection of antibodies reactive with peptide Hex A 

25 The binding of mouse sera or MAbs to Hex A was measured by immunoassay on 
wells coated with Hex A. One hundred microliters of a 250 - 500 ng/ml solution of 
Hex A in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 
overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 

30 washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 
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free environment. The wells were again washed four times with PBS-T and ninety- 
.five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse IgGi, diluted 
5 1:6000 in PBS-T. 

Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 jxl of TMB substrate 
solution (BioFx #TMBW-0100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
10 100 ^1 of TMB stop solution (BioFx #STPR-0100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 

Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

15 

Immunization of Mice for Production of Monoclonal Antibodies Reactive with 
Peptide Hex A. 

Five female BALB/c mice, approximately 8 weeks of age, were immunized with Hex 
A according to the schedule described in Table 1. All immunizations were 
20 administered subcutaneously in 50% RIBI adjuvant. Sera from the mice were tested 
by immunoassay, and based on the results of the assay described in Table 2, mouse 
2021 was selected for hybridoma production. Mouse 2021 received a booster 
immunization of 32.5 ug of Hex A in PBS, administered intraperitoneally, three days 
prior to the production of hybridomas. 

25 



30 
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TABLE 1 



Immunization and Bleed Schedule for Production of 

5 

Monoclonal Antibodies Reactive with Peptide Hex A 



Experimental 




Boost 








Day 




(ug/mouse) 


Adjuvant 




Bleed 














0 




10 ug 


RIBI 




Yes 


34 




8.3 


RIBI 




Yes 


48 




None 






Yes 


60 




25 ug 


RIBI 




Yes 


74 




None 






Yes 


98 




25 ug 


RJBI 




Yes 


124 




None 






Yes 



10 

TABLE 2 

Immunoassay of Sera from Mice 

15 

Immunized with Peptide Hex A 



Serum 












Dilution 


2021 


2022 


2023 


2024 


2025 














1000 


3.553 


3.569 


3.226 


3.336 


3.439 


3000 j 


2.803 


2.538 


2.357 


2.575 


2.403 


9000 


1.663 


1.336 


1.314 


1.522 


1.357 


27000 


0.793 


0.618 


0.622 


0.716 


0.598 


Buffer 


0.095 


0.078 


0.145 


0.066 


0.089 



20 

Preparation of Hvbridomas Reactive with Hex A Peptide 

Hybridomas were prepared by the general methods of Shulxnan, Wilde and Kohler 
and Bartal and Hirshaut (34, 48). Mouse 2021 was selected for hybridoma 
production based on the results of an immunoassay and received a booster 
25 immunization of 32.5 ug of antigen three days prior to sacrifice. Spleenocytes from 
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mouse 2028 were isolated and mixed with mouse myeloma cells SP2/0 (ATCC 
Catalog number CRL 1581) at a ratio of 10 spleenocytesrl myeloma. The cells were 
pelleted by centrifugation (400 X g, 10 minutes at room temperature) and washed in 
serum free medium. The supernatant was removed to near-dryness and fusion of the 
5 cell mixture was accomplished in a sterile 50 ml centrifuge conical by the addition of 
1 ml of warm (37°C) polyethylene glycol (PEG; mw 1400; Boehringer Mannheim) 
over a period of 60-90 seconds. The PEG was diluted by slow addition of serum-free 
medium in successive volumes of 1, 2, 4, 8, 16 and 19 mis. The hybridoma cell 
suspension was gently resuspended into the medium and the cells pelleted by 

10 centrifugation (500 X g, 10 minutes at room temperature). The supernatant was 
removed and the cells resuspended in medium RPMI 1640, supplemented with 15% 
heat-inactivated fetal bovine serum, 0.05 mM hypoxanthine and 16 jxM thymidine 
(HT medium). One hundred \il of the hybridoma cells were planted into 952 wells of 
96-well tissue culture plates. Eight wells (column 1 of plate A) received 

15 approximately 2.5 X 10 4 SP/20 cells in 100 [il The SP/20 cells served as a control 
for killing by the selection medium added 24 hours later: 

Twenty four hours after preparation of the hybridomas, 100 nl of RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serums, 0.1 mM hypoxanthine, 
20 0.8 nM aminopterin and 32 jiM thymidine (HAT medium) was added to each well. 
Ninety-six hours after the preparation of the hybridomas, the SP/20 cells in plate A, 
column 1 appeared to be dead, indicating that the HAT selection medium had 
successfully killed the unfused SP/20 cells. 

25 Ten days after the preparation of the hybridomas, supernatants from all wells were 
tested by ELIS A for the presence of antibodies reactive with peptide Hex A. Based 
on the results of this preliminary assay, cells from three wells were transferred to a 
24-well culture dish and expanded. Supernatants from these cultures were retested 
by ELIS A for the presence of antibodies that bind to peptide Hex A. 

30 
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Using IgG-1 -specific detection, the absorbance values obtained with the supernatants 
from hybridoma culture 02-101FE1, 02-101ED8 and 02-100JC10 were 2.150, 2.230 
and 2.574, respectively, compared to an absorbance of 0.044 with buffer alone (Table 
3). Absorbances were lower, but still positive, with gamma-specific detection 
5 (Table 3). Each of the cultures was expanded, cryopreserved and cloned by limiting 
dilution. Two-three clones of each culture were expanded and cryopreserved for 
future evaluation. 
TABLE 3 



Immunoassay of Supernatants from Anti-Hex A Hybridoma Supernatants 







Detection With 


Detection With 


Culture ID 


Dilution 


Anti-Mouse IgG-1 


Anti-Mouse Gamma 


02-101FE1 


2 


2.150 


0.941 


02-101JC10 


2 


2.574 


1.403 


02-101ED8 


2 


2.238 


1.174 


Buffer 




0.044 


0.073 



10 

EXAMPLE 2 

Immunoassay for detection of antibodies reactive with peptide 29kDa 

The binding of mouse sera or MAbs to 29kDa was measured by immunoassay on 
15 wells coated with 29kDa. One hundred microliters of a 500 - 1000 ng/ml solution of 
29kDa in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 
overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 
washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
20 wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 
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free environment. The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse IgGi, diluted 
5 1:6000 in PBS-T. 

Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 yd of TMB substrate 
solution (BioFx #TMBW-0 100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
10 100 \xl of TMB stop solution (BioFx #STPR-0100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 

Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

15 

Immunoassay for detection of antibodies reactive with peptide 29kDa 

The binding of mouse sera or MAbs to 29kDa was measured by immunoassay on 
wells coated with 29kDa. One hundred microliters of a 500 - 1000 ng/ml solution of 
29kDa in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 

20 overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 
washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 

25 free environment. The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse IgGi, diluted 
1:6000 in PBS-T. 
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Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 pi of TMB substrate 
solution (BioFx #TMBW-0100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
5 100 pi of TMB stop solution (BioFx #STPR-0 100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 
Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

10 Immunization of Mice for Production of Monoclonal Antibodies Reactive with 
Peptide 29kDa 

Five female BALB/c mice, approximately 8 weeks of age, were immunized with 
29kDa according to the schedule described in Table 1. All immunizations were 
administered subcutaneously in 50% REBI adjuvant. Sera from the mice were tested 
15 by immunoassay, and based on the results of the assay described in Table 2, mouse 
2028 was selected for hybridoma production. Mouse 2028 received a booster 
immunization of 50 ug of 29kDa in PBS, administered intraperitoneally, three days 
prior to the production of hybridomas. 
TABLE 4 

20 

Immunization and Bleed Schedule for Production of 
Monoclonal Antibodies Reactive with Peptide 29kDa 

25 



Experimental 




Boost 








Day 




(ug/mouse) 


Adjuvant 




Bleed 














0 




10 ug 


RBI 




Yes 


34 




10 ug 


RBI 




Yes 


48 




None 






Yes 


60 




20 ug 


RBI 




Yes 


74 




None 






Yes 


98 




20 ug 


RBI 




Yes 
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TABLE 5 



5 Immunoassay of Day 98 Sera from Mice 

Immunized with Peptide 29kDa 



Mouse 




Sera at 




Sera at 




ID 




1:1000 




1:10000 
















2026 




0.260 




0.078 




2027 




1.415 




0.306 




2028 




2.184 




0.383 




2029 




0.838 




0.107 




2030 




1.073 




0.154 




Buffer 




0.061 









10 

Preparation of Hvbridomas Reactive with 29kDa Peptide 

Hybridomas were prepared by the general methods of Shulman, Wilde and Kohler 
and Bartal and Hirshaut (34, 48). Mouse 2028 was selected for hybridoma 
production based on the results of an immunoassay and received a booster 

15 immunization of 50 ug of antigen three days prior to sacrifice. Spleenocytes from 
mouse 2028 were isolated and mixed with mouse myeloma cells P3X63Ag8.653 
(ATCC Catalog number CRL 1580) at a ratio of 10 spleenocytes: 1 myeloma. The 
cells were pelleted by centrifugation (400 X g, 10 minutes at room temperature) and 
washed in serum free medium. The supernatant was removed to near-dryness and 

20 fusion of the cell mixture was accomplished in a sterile 50 ml centrifuge conical by 
the addition of 1 ml of warm (37°C) polyethylene glycol (PEG; mw 1400; 
Boehringer Mannheim) over a period of 60-90 seconds. The PEG was diluted by 
slow addition of serum-free medium in successive volumes of 1, 2, 4, 8, 16 and 19 
mis. The hybridoma cell suspension was gently resuspended into the medium and 

25 the cells pelleted by centrifugation (500 X g, 10 minutes at room temperature). The 
supernatant was removed and the cells resuspended in medium RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serum, 0.05 mM hypoxanthine 
and 16 ^M thymidine (HT medium). One hundred pi of the hybridoma cells were 
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planted into 952 wells of 96-well tissue culture plates. Eight wells (column 1 of plate 
A) received approximately 2.5 X 10 4 P3X63Ag8.653 cells in 100 jxl. The 
P3X63Ag8.653 cells served as a control for killing by the selection medium added 24 
hours later. 

5 

Twenty four hours after preparation of the hybridomas, 100 |il of RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serums, 0.1 mM hypoxanthine, 
0.8 jiM aminopterin and 32 (iM thymidine (HAT medium) was added to each well. 
Ninety-six hours after the preparation of the hybridomas, the P3X63Ag8.653 cells in 
10 plate A, column 1 appeared to be dead, indicating that the HAT selection medium 
had successfully killed the unfused P3X63Ag8.653 cells. 

Ten days after the preparation of the hybridomas, supernatants from all wells were 
tested by ELISA for the presence of antibodies reactive with peptide 29kDa.. Based 
15 on the results of this preliminary assay, cells from 3 wells were transferred to a 24- 
well culture dish and expanded. Several days later, supernatants from these cultures 
were retested by ELISA for the presence of antibodies that bind to peptide 29kDa. 

The absorbance values obtained with the supernatants from hybridoma cultures 02- 
20 100EC7, 02-100HH10 and-02-100FG5 are presented in Table 3. Based on these 
results, cultures 02-100EC7 and HH10 were expanded, cryopreserved and cloned by 
limiting dilution. Two-three clones of each culture were expanded and cryopreserved 
for future evaluation. 

25 
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TABLE 6 

Immunoassay of Supernatants from Anti-29kDa Hybridomas 



5 Supernatants from T75 Culture Flasks 







Detection With 


Detection With 


Culture ID 


Culture Dilution 


Anti-Mouse IgG-1 


Anti-Mouse Gamma 










02-100HH10 


2 


1.021 


0.312 


02-100EC7 


2 


0.687 


0.230 


02-100FG5 


2 


0.048 


0.048 


Buffer Alone 




0.044 


0.050 



TABLE 7 

LOCUS 1 (E8/B1/I16T 



GATCCCGTTGTGCTTCACACCCGATAGATAGGGATTTACAGATAAATTCAGGTCTCTTCC 
ACGTCATATTTGGACCCATCGAAAATTCGGGTTCTCAAATCATCGAACATAACAAAAG^ 
GCTAAGCAACATGTAGGCCGTTGTCACTTAACTTCTTGTTTTTCCGATGACAGCTTCTAT 
TTAGAGAATGTCATGATTATTTTATATT CACTTCAATGTTATCAATATTAGTGCCAT CTA 
TGACATCTGCCATGCGATTTTCTTGTAATTTTTTGTGCAATTCAAACGTGTACTTTCCAC 
CGTTTTTCATTTTAATAACAATTTTACCTGAACCAACGTTACCGTACAGATTATTTTTTT 
CAATAAGTTGTTTTCTCAATTTAAAATCAAGTTCTTTCAAGGAAATCTGTTCTTTAGTAA 
TCTTGAATT CTGAAACATCATGAGAGATTGTACCTTTATTATCTT CCTTAGTAATTCTTA 



TTTCCAGATTGTAATTATTTTCTTCTAAAACGACAAATACATCGACATTCCTATGTACTC 
CTTCACCATATTTTTTAT CAT CTTTACCAACTAAAGCAATTTTATATATGAAATAAT CTG 
GGACAACATTCATAAATCTTATTGTCGTCCATTTTTTTAAAATAATACCAATCTCATTTT 
TAAATTCTAAACTTGGTTTCGTATAATACGCTCTTAAATCTTTAAATTTAGGATTTATTT 
CTGTTGGTACTTGTTTTGTGGTTGGCGATTGTGGTGTGTCTGATTTAGTAGATTGCATTG 
GTTGTGGCGTGTTTGTTGATGGAGGTGTTGTCACTTTAGTTGAAGGCGGTGTTGTCGCAT 
TTGCTGTTTGTTGCGGTGCTTCTACTTTAGTTGAGGGCGGTGTTGTCGCGTTTGGTTTTG 
ATTGCGGTGCTTCTATTTTAGTTGAGGGCGGTGTTGATTGTGGTGCTTCCACTTTAGTGG 
AAGATAGTGTTGTCGCGTTTGCTGCTTGCGTTGTCGTTGTGATTACACCTGTTGTTAAT^A 
GGCCTAGTGCTAAACTTGTTTTAGCAATCGTTGTTATTTTCATAGTTGTATGCTCCATTC 
GTAATTATTAGATTTGTTCGATTACATTCATTGAATCATACAGCTTTATTATAGATGGCG 
TATTGCTC CATT CACATTAAACCTTGTTTAACTATATTTGAATCATCGTTAAGTAAATTA 
AGAAATCCATAATGTTCGTTAAATAAAAATGATTTTGATGTGATTCAACACTTGGCACAT 
TTGAAGTTTCGTCACTTTTAAGACATAGAAATGCCACTTTTACAAACAAATGAATATTCG 
T CTTTTTACATCATTACGCATAATAAAAGAAGCTAAGCAACATGTAAAC CGTTGTCACTT 
AACTT CTTGTTTTTCCGATGACAGCTT CTATTTAGAGAATGT CATGATTATTTTATATTC 
ACTTCAATGTTATCAATATTAGTGCCATCTATGACGTCTGCCATACGATGCTCTTGCAGT 
TTTTTGTGTAATTCAAACGTATATTTCCCACCGTTTTTCATTTTAATAACGATTGTTCCT 
GAACCCATGTTACCGTAAAGATTATGTTTTTCAATAAGTTGTTTTCTCAATTTAAAATCA 
AGCT CTTTCAAGGAAAT CT CTTC CTTAGTAATCATGTATTCTGAAACATCGCGTGAAATC 
ATACCTTGATTATCTTTTTTAGTAATGCTTAATTCTACTTTGTGATTAACTTTTTTACTA 
TTAGTCTTCGTGATGCCACCGACAGAATATTTTTTCAATTGATATTTATTGTCTTCTAAA 
ACGATAAATACATCGATATTAT CGTAAGGT CCATCTTTATATTTTTTCTCATCTTTT CCA 
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ACTAAAGCTATTTTATAGATGAACCTATTTGGAATAACATTCATAAACCTAACCGTCGTC 
CATGGTTTGAG(^TAAATCCAAACTGCTTTTCAAATT(^AAACTCGGTTTTGTATAATAC 
GCTCTTAAATCTTCATATTTAGGAGTCATATCTGTTTGTGCTTGTTTTATGGTTGGAGAT 
TGTGGTGTGTCTGATTTAGTAGATTGCATTGGTTGTGGCGTGTTTGTTGATGGAGGTGTT 
GTCACTTTAGTTTTCGGCGTTGTGGATTCGGTTGTCGTTTGTGATTGTTCTTGTTTAGGC 
GCTGGCGTTGCTGATATATTAAGCGTTTTCTGCTCTTCTTGTTTAGGTTGTGATATTTTT 
TCTATTTTGGAAGCTGAGGTTTTTTCCTCATTAGTATTTGGTGCCTTTTCGAGTTTAGGC 
GTGCGTTCTTGTCTTGTGTTAGCTGCTTGTGTTGTCGCTGAATTTGCACCTGCTGTTATG 
TTTATCATTGCTAATCGCTCTGCTTTAAGCGTTGGTACTTTGTCAACTTTAGTTGATTGT 
ATTTTTTCTGCTTTGACCGATTGCGTCGTTACTGTAATTGCGCCTGTTGTTAAAAGCCCT 
AGTGCTAAACTGGTTTTAGCAATTGTTCTCATTTTCATAATTGTATGCTCCAATCTATAT 
TATATTCGATTGTCTTTTTACGTAATTTGAATCATACAACATCATTATAGATGGCGTTCT 
AAGATAATCACATTAAACCCCTTTTAACAATTATTGAAGTATTATTAAGTAATTTAAGCA 
AAAAATAATGAGTGAGTATGAGATTAATATAGCGTTTCTATGTGCCTTTGAAATAATTTT 
TAAGCATTAAAAAGAAGTTAAGCAACGTTTGATCGTCACTTAACCTCTCTATTTCAATTT 
CAACTTATTTCGTCATCAAGTATATGTGTTATGCTTTTATAACTTTGATTTCAATTCTAT 
CAATAT CTGTGACATTGATAACATCGGACATACGGTCTT CTTGTAACTTTTTAT CCAATT 
CAAATGTATACTTTCCATAGTATTTCTTTTTGACTGTAATTTTTCCTGTACTCATTTCAC 
CGTAAAGACCATAATTATCAATAAGGTATTTTCTTAATTTAAAATCAATCTCTTTCAATG 
ACATCGCTTCTTTATCTATTTTAAATGGGAAAAAGTCATAATCATATTCACGAGTATGAT 
CTTCTTTAATAACTCTTGCTTCTGCTATTAGGTCGACAGCTTTATCGTTTGCACTCGTGA 
TAC CC CCAATAGAGT ACTTTGCACCTTCAAAT CTCTTAT C CT CATTAACGTAAAATATAT 
TAAGATTACGATGTACACCCGTATGATAATGTTGCTT AT CTTTGC CAATT AAAGCAATAT 
TATTAACAGAATTACCATCTATGATATTCATAAATTTAATACTTGGTTGAATGAAACTGA 
TATAACCTGTCACATTTTTATATTCAATACTAGGTTGATTATAATAAGCTTTTAATTTTT 
TGCTATTTTCACTTATTACAATAGGTTTCTTTTCGGCATGAACTGGTTTTTCCGTTGTAG 
TGTTTACACCTGTTGCTAATATTCCTAATAACAAACTTATTTTTGCAATATTTTTCATTT 
TCATAGTTGTATGCTCCAATCTATTATAATTAGATTGTTTTATTACGTAATTTGAATCAT 
ACACCCATATTATAGGAGCTGTATTCGGATATTCACATTAACCTGTTTTTAACTATTCAT 
AAAATATGATTAAGCTATTTAAGCAAAAGATC 



LOCUS 2 (BIO/ 115) 



GATCAAACTACTAATAAAAACGTTTTAGATAGTAATAAAGTTAAAGCAACTACTGAACAA 
GCAAAAGCTGAGGTAAAAAATCCAACGCAAAACATTTCTGGCACTCAAGTATATCAAGAC 
C CTGCTATTGTCCAAC CAAAAAGAGCAAATAACAAAACAGGCAATGCT CAAGTAAGTCAA 
AAAGTTGATACTGCACAAGTAAATGGTGACACTCGTGCTAATCAATCAGCGACTACAAAT 
AATACGCAGCCTGTTGCAAAGTCAACAAGCACTACAGCACCTAAAACTAACACTAATGTT 
ACAAATGCTGGTTATAGTTTAGTTGATGATGAAGATGAT AATT C AGAAAAT C AAATTAAT 
CCAGAATTAATTAAATCAGCTGCTAAACCTGCAGCTCTTGAAACGCAATATAAAACCGCA 
GCACCTAAAGCTGCAACTACATCAGCACCTAAAGCTAAAACTGAAGCGACACCTAAAGTA 
ACTACTTTTAGCGCTTCAGCACAACCAAGATCAGTTGCTGCAACACCAAAAACGAGTTTG 
CCAAAATATAAACCACAAGTAAACTCTTCAATTAACGATTACATTTGTAAAAATAACTTA 
AAAGCACCTAAAATTGAAGAAGATTATACATCTTACTTCCCTAAATACGCATACCGTAAC 
GGCGTAGGTCGTCCTGAAGGTATCGTAGTTCATGATACAGCTAATGATCGTTCGACGATA 
AATGGTGAAATTAGTTATATGAAAAATAACTATCAAAACGCATTCGTAGATGCATTTGTT 
GATGGGGATCGTATAATCGAAACAGCACCAACGGATTACTTATCTTGGGGTGTCGGTGCA 
GTCGGTAACCCTAGATTCATCAATGTTGAAATCGTACACACACACGACTATGCTTCATTT 
GCACGTTCAATGAATAACTATGCTGACTATGCAGCTACACAATTACAATATTATGGTTTA 
AAACCAGACAGTGCTGAGTATGATGGAAATGGTACAGTATGGACTCACTACGCTGTAAGT 
AAATATTTAGGTGGTACTGACCATGCCGATCCACATGGATATTTAAGAAGTCATAATTAT 
AGTTATGATCAATTATATGACTTAATTAATGAAAAATATTTAATAAAAATGGGTAAAGTG 
GCGCCATGGGGTACGCAAT CTACAACTACCCCTACTACAC CAT CAAAAC CAACAACAC CG 
TCGAAACCATCAACTGGTAAATTAACAGTTGCTGCAAACAATGGTGTCGCACAAATCAAA 
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CCAACAAATAGTGGTTTATATACTACTGTATACGACAAAACTGGTAAAGCAACTAATGAA 

GTTCAAAAAAGATTTGCTGTATCTAAAACAGCTACATTAGGTAATCAAAAATTCTATCTT 

GTTCAAGATTACAATTCTGGTAATAAATTTGGTTGGGTTAAAGAAGGCGATGTGGTTTAC 

AACACAGCTAAATCACCTGTAAATGTAAATC^TCATATTC^TCAAACCTGGTACGAAA 

CTTTATACAGTACCTTGGGGTACATCTAAACAAGTTGCTGGTAGTGTGTCTGGCTCTGGA 

AACCAAACATTTAAGGCTTCAAAGCAACAACAAATTGATAAATCAATTTATTTATATGGC 

TCTGTGAATGGTAAATCTGGTTGGGTAAGTAAAGCATATTTAGTTGATACTGCTAAACCT 

ACGC CTACACCAACAC CTAAGCCAT CAACACCTACAACAAATAATAAATTAACAGTTT CA 

TCA>TTAAACGGTGTTGCTC^AATTAATGCTAAAAACAATGGCTTATTCACTACAGTTTAT 

GACAAAACTGGTAAGCCAACGAAAGAAGTTCAAAAAACATTTGCTGTAACAAAAGAAGCA 

AGTTTAGGTGGAAACAAATT CTACTTAGTTAAAGATTACAATAGTC CAACTTTAATTGGT 

TGGGTTAAACAAGGTGACGTTATTTATAACAATGCAAAATCACCTGTAAATGTAATGCAA 

ACATATACAGTAAAACCAGGCACTAAATTATATTCAGTACCTTGGGGCACTTATAAACAA 

GAAGCTGGTGCAGTTTCTGGTACAGGTAACCAAACTTTTAAAGCGACTAAGCAACAACAA 

ATTGATAAATCTATCTATTTATTTGGAACTGTAAATGGTAAATCTGGTTGGGTAAGTAAA 

GCATATTTAGCTGTACCTGCTGCACCTAAAAAAGCAGTAGCACAACCAAAAACAGCTGTA 

AAAGCTTATACTGTTACTAAACCAGAAACGACTCAAACAGTTAGCAAGATTGCTCAAGTT 

AAACCAAACAACACTGGTATTCGTGCTTCTGTTTATGAAAAAACAGCGAAAAACGGTGCG 

AAATATGCAGACCGTACGTTCTATGTAACAAAAGAGCGTGCTCATGGTAATGAAACGTAT 

GTATTATTAAACAATACAAGCCATAACATCCCATTAGGTTGGTTCAATGTAAAAGACTTA 

AATGTT(^W^CTTAGGCAAAGAAGTTAAAACGACTCAAAAATATACTGTTAATAAATC^ 

AATAACGGCTTATCAATGGTTCCTTGGGGTACTAAAAACCAAGTCATTTTAACAGGCAAT 

AACATTGCTCAAGGTACATTTAATGC^CGAAACAAGTATCTGTAGGCAAAGATGTTTAT 

TTATACGGTACTATTAATAACCGCACTGGTTGGGTAAATGCAAAAGATTTAACTGCACCA 

ACTGCTGTGAAACCAACTACATCAGCTGCCAAAGATTATAACTACACTTATGTAATTAAA 

AATGGTAATGGTTATTACTATGTAACACCAAATTCTGATACAGCTAAATACTCATTAAAA 

GCATTTAATGAACAACCATTCGCAGTTGTTAAAGAACAAGTCATTAATGGACAAACTTGG 

TACTATGGTAAATTATCTAACGGTAAATTAGCATGGATTAAATCAACTGATTTAGCTAAA 

GAATTAATTAAGTATAATCAAACAGGTATGACATTAAACCAAGTTGCTCAAATACAAGCT 

GGTTTACAATATAAACCACAAGTACAACGTGTACCAGGTAAGTGGACAGATGCTAAATTT 

AATGATGTTAAGCATGCAATGGATACGAAGCGTTTAGCTCAAGATCCAGCATTAAAATAT 

CAATT CTTACGCTTAGACCAACCACAAAATATTTC TATTGATAAAATTAATCAATTCTTA 

AAAGGTAAAGGTGTATTAGAAAACCAAGGTGCTGCATTTAACAAAGCTGCTCAAATGTAT 

GGCATTAATGAAGTTTATCTTATCTCACATGCCCTATTAGAAACAGGTAACGGTACTTCT 

CAATTAGCGAAAGGTGCAGATGTAGTGAACAACAAAGTTGTAACTAACTCAAACACGAAA 

TACCATAACGTATTTGGTATTGCTGCATATGATAACGATCCTTTACGTGAAGGTATTAAA 

TATGCTAAACAAGCTGGTTGGGACACAGTATCAAAAGCAATCGTTGGTGGTGCTAAATTC 

ATCGGCAACTCATATGTAAAAGCTGGTCAAAATACACTTTACAAAATGAGATGGAATCCT 

GCACATCCAGGAACACACCAATATGCTACAGATGTAGATTGGGCTAACATCAATGCTAAA 

AT CAT CAAAGGCTACTATGATAAAATTGGCGAAGTCGGCAAATACTT CGACATCCCACAA 

TATAAATAAGCAAC ATGAACATAGGAT CAAAAGT C 



LOCUS 3 



GATCGCAAGCCAGTTACAGTTGCAGATTTAAAAGTGGAAGGTGCACTTGCAATGATTTTA 
AAAGATGCAATAAAACCAAACTTAGTACAATCAATTGAAGGGAC^ 

GGTGGACCTVTTTGCGAATATCGCACACGGTTGTAACTCAATTTTAGC^CTGAAAC^GCA 
CGTGATTTAGCTGATATCGTTGTAACGGAAGCTGGATTTGGTTCAGACTTAGGCGCTGAA 
AAATTCATGGACATTAAAGCGCGTGAAGCAGGATTTGATCCGGCAGCTGTCGTTGTTGTT 
GCGACAATTCGTGCGTTAAAAATGCATGGTGGTGTAGCGAAAGATAATTTAAAAGAAGAA 
AATGTAGAAGCAGTAAAAGCAGGAATTGTTAATTTAGAGCGTCATGTTAATAATATTAAA 
AAATTCGGTGTAGAACCGGTTGTTGCAATTAATGCATTTATACATGATACCGATGCAGAA 
GTAGAATATGTAAAATCTTGGGCTAAAGAAAATAACGTACGAATTGCCTTAACTGAAGTT 
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TGGGAAAAAGGTGGTAAAGGTGGCGTTGACTTAGCAAATGAAGTATTAGAAGTCATTGAT 

CAAC CTAATTCATTTAAAC CTTTATATGAATTAGAATTACCATTAGAGCAAAAGATTGAA 

AAGATTGTGACTGAAATCTATGGCGGTTCAAAAGTAACGTTTAGCAGTAAAGCGCAAAAA 

CAATTAAAACAATTTAAAGAAAATGGTTGGGATAATTACCCAGTATGTATGGCGAAAACA 

CAATATTCATTCT(^GATGATC^ACGTTGTTAGGTGCACCATCAGGATTTGAAATTACA 

ATTCGTGAATTAGAAGCGAAAACAGGTGCAGGATTTATCGTAGCGTTGACAGGTGCAATC 

ATGACTATGCCTGGTTTACCTAAAAAACCAGCAGCATTAAACATGGATGTTACTGATGAT 

GGTCATGCAATTGGGTTATTCTAATAAATCATGTCAATTGTTTAATAAAGATAAGTAAAT 

AGTTTAATAGACCGGACTGTTGGAGATGCATTATTTCAGCAGTTCGGTTTTTTGCTGTGC 

TAAAAATAGATT CAATTTGGCGAAT CTAACGACAATGTTTGAAGGTGGTTAATTAATGTA 

TATGAAGATAAAAAGTGGGCTTGAAGAATAGGAAAGCGATGCAATGAATATTCCATATTA 

AAAAAAATTAATAAAATAGGTTGCAATATTTAATTGGGATGCGCTACAATTAACACTAAT 

AATTGATATTGATAATTATTAT CAATTAAATATAAT CTTATAGGAGTTGTTAACAACATG 

AACAAACATCAC C CAAAATTAAGGT CTTTCTATTCTATTAGAAAATCAACT CTAGGCGTT 

GCATCGGTCATTGTCAGTACACTATTTTTAATTACTTCTCAACATCAAGCACAAGCAGCA 

GAAAATACAAATACTTCAGATAAAATCTCGGAAAATCAAAATAATAATGCAACTACAACT 

CAGCCACCTAAGGATACAAATCAAACACAACCTGCTACGCAACCAGCAAA^ 

AACTATC CTGCAGCGGATGAATCACTTAAAGATGCAATTAAAGATC CTGCATTAGAAAAT 

AAAGAACATGATATAGGT CCAAGAGAACAAGT CAATTTC CAGTTATTAGATAAAAACAAT 

GAAACGCAGTACTATCACTTTTTCAGCATCAAAGATCCAGCAGATGTGTATTACACTAAA 

AAGAAAGCAGAAGTTGAATTAGACATCAATACTGCTTCAACATGGAAGAAGTTTGAAGTC 

TATGAAAACAATCAAAAATTGCCAGTGAGACTTGTATCATATAGTCCTGTACCAGAAGAC 

CATGCCTATATTCGATTCCCAGTTTGAGATGGCACACAAGAATTGAAAATTGTTTCTTCG 

ACTCAA^TTGATGATGGAGAAGAAACAAATTATGATTATACTAAATTAGTATTTGCTAAA 

CCTATTTATAACGATCCTTCACTTGTAAAATCAGATACAAATGATGCAGTAGTAACGAAT 

GAT CAAT CAAGTT C AGT CGCAAGT AAT CAAACAAA CACGAAT A CAT C T AAT CAAAAT AT A 

TCAACGATCAACAATGCTAATAAT CAACCGCAGGCAACGACCAATATGAGT CAAC CTGCA 

CAACCAAAATCGTCAACGAATGCAGATCAAGCGT CAAGC CAACCAGCTCATGAAACAAAT 

T CTAATGGTAATACTAACGATAAAACGAATGAGTCAAGTAAT CAGTCGGATGTTAATCAA 

CAGTATCCACCAGCAGATGAATCACTACAAGATGCAATTAAAAACCCGGCTATCATCGAT 

AAAGAACATACAGCTGATAATTGGCGACCAATTGATTTTCAAATGAAAAATGATAAAGGT 

GAAAGACAGTTCTATCATTATGCTAGTACTGTTGAACCAGCAACTGTCATTTTTACAAAA 

ACAGGACCAATAATTGAATTAGGTTTAAAGACAGCTTCAACATGGAAGAAATTTGAAGTT 

TATGAAGGTGACAAAAAGTTACCAGTCGAATTAGTATCATATGATTCTGATAAAGATTAT 

GCCTATATTCGTTTCCCAGTATCTAATGGTACGAGAGAAGTTAAAATTGTGT CAT CTATT 

GAATATGGTGAGAACATCCATGAAGACTATGATTATACGCTAATGGTCTTTGCACAGCCT 

ATTACTAATAACCCAGACGACTATGTGGATGAAGAAACATACAATTTACAAAAATTATTA 

GCTCCGTATCACAAAGCTAAAACGTTAGAAAGACAAGTTTATGAATTAGAAAAATTACAA- 

GAGAAATTGCCAGAAAAATATAAGGCGGAATATAAAAAGAAATTAGATCAAACTAGAGTA 

GAGTTAGCTGATC^GTTAAATCAGC^GTGACGGAATTTGAAAATGTTACACCTACAAAT 

GATCAATTAACAGATTTACAAGAAGCGCATTTTGTTGTTTTTGAAAGTGAAGAAAATAGT 

GAGTCAGTTATGGACGGCTTTGTTGAACATCGATTCTATACAGCAACTTTAAATGGTCAA 

AAATATGTAGTGATGAAAACAAAGGATGACAGTTACTGGAAAGATTTAATTGTAGAAGGT 

AAACGTGTCACTACTGTTTCTAAAGATCCTAAAAATAATTCTAGAACGCTGATTTTCCCA 

TATATACCTGACAAAGCAGTTTACAATGCGATTGTTAAAGTCGTTGTGGCAAACATTGGT 

TATGAAGGTCAATATCATGTCAGAATTATAAATCAGGATATCAATACAAAAGATGAT 

ACATCACAAAATAACACGAGTGAACCGCTAAATGTACAAACAGGACAAGAAGGTAAGGTT 

GCTGATACAGATGTAGCTGAAAATAGCAGCACTGCAACAAATCCTAAAGATGCGTCTGAT 

AAAGCAGATGTGATAGAACCAGAGTCTGACGTGGTTAAAGATGCTGATAATAATATTGAT 

AAAGATGTGCAACATGATGTTGATCATTTATCCGATATGTCGGATAATAATCACTTCGAT 

AAATATGATTTAAAAGAAATGGATACTCAAATTGCCAAAGATACTGATAGAAATGTGGAT 

AAAGATGCCGATAATAGCGTTGGTATGTCATCTAATGTCGATACTGATAAAGACTCTAAT 

AAAAATAAAGACAAAGTCATAOVGCTGAATCATATTGCCGATAAAAATAATCATACTGGA 

AAAGCAGCAAAGCTTGACGTAGTGAAACAAAATTATAATAATACAGACAAAGTTACTGAC 
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AAAAAAACAACTGAACAT CTG CCGAGTGATATTGATAAAACTGTAGATAAAACAGTGAAA 
ACAAAAGAAAAAGCCGGCACAC CATCGAAAGAAAACAAACTT AGT CAATCTAAAATGCTA 
CCAAAAACTGGAGAAACAACTTCAAGCCAATCATGGTGGGGCTTATATGCGTTATTAGGT 
ATGTTAGCTTTATTCATTCCTAAATTCAGAAAAGAATCTAAATAATTAACTAAATATAGC 
ATATGTATGATTAACTTTGTAGACAATGTGAAAGCAATTAATTTATAAACTATTGATTGG 
TTTAATGGCTTTCCTTTAGAGTAAATAAAAAGAACAGCAGTGAGAAATTTTCTAATTGAA 
AATAATCTTACTGCTGTTTTTAATATTTGGATTCATTGTTGTGGTTACTTTAAAAAGTGA 
GCATCAATTAACGCTTTTTTCGATTTAACAAATGTGATTTAATATCATATTTTAATGCGT 
CGTTGTATTCTTTTTCAGTGATTTGATCTTCGATTAACATACGCTTTAATACATAATGTT 
GTCTTTGAATACTATATTTCAAATCTTTATCCGATTTTAACGTTCCATCTTTTTCGTAGG 
GTGTATAGCCATATGGGCTTTGCAACAAACCGATAAGGTATGCAGATTGTGCAATTGATA 
AATCTTTTGGTGGAATACCAAATAGACTATATGAAGCGGATGCAATTCCGGAAATATTAG 
CGCCATTATAATCTCTACCGAAGGGAACTATATTTAAATATGTATATATAATTTCATCTT 
TTGAGAGTAGGTGTTCTAATCTAATTGCTAGGCGAAGTTCATTTGCTTTTCTACTATATG 
TTTTTTCGTTGGTAAGAACTTGATTTTTAACAAGTTGTTGTGTAATTGTGCTACCACCTG 
AACTTTGATCAGTATTAAAAATA 



LOCUS 4 (E103) 



CAAAGTTAATGTGCTC CTTTTCCTAAGTATTAAATCTATGTATCAACGT CATTTTAACAC 
TAATTAGAACGCCTTCATAGTGTCATTGAGTATGTAATTATTTCTTGGGAAATTTGTTTT 
AATTTTAAAAAACAGGCTTACTTCATATAATTTATGAAATAAACCTGTCAATTTTGGATT 
GATTATGCTTTGTGATTCTTTTTATTTCTGCGTAATAACGCTAAACCTAAAATGCTAAAT 
AATCCGCCGAACAACATGCCGTTGTTTGTTGATTCTTCTCCACCTGTTTCAGGTAGTTCA 
GATTTCTTAGATTGTGCTTTTTTAGTTGGTACCACTGCTTTAACCTTTTCATTGATTTCA 
ATAACAGGTGTTACTACTTTACCTTGTTCCACTGGTTTAGAAGGTTTTTTAGGTTCTTCT 
TTAGCAGGTGGTATTGGTTTACCAGGTTCAGTTGGTACCTCTGGCGTTGGCGGTGTTGGT 
GTTTCCGGCTCGCTTGGTACTTCTGGTGTCGGTGGTGTTGGTGTTTCCGGCTCGCTTGGT 
ACTTCTGGTGTCGGTGGCGTTGGTGGCACGATTGGAGGTGTTGTATCTTCTTCAATCGTT 
TGTTGACCTTCATTATGAC CACTTACTTGTGGAAGTGTAT CTT CTTCAAAGTCAACACTA 
TTGTGTCCACCGAATTGATAATTTGGTTTATCTTTATTTGTATCTTCTTCAATAATTTCA 
GTGTGCTTATTGAATCCGTGAATATGTGGCACACTGTCGAAGTCGATATCAATGATATTA 
CCACCTTGTTCATACTTAGGTTTGTCTTTCTCTGTATCTTCTTCGAATGATTGGTTACCA 
TTATTTTGACCATGAATTTGAGGT ACACTAT CGAAAT CGATAT CTACGATATTGCCAC CT 
TGTTCATATTTCGGTTTATCTTCTTCTGTGTCTTCCTCAAATGACTGATTACCGCTATTT 
TGGCCACCTTCGTAACCTAATTCACTCTTAATATCCACGTGGCTATTTTCTTCGATTTCT 
TCAATCACGCCATAATTAC CGTGACCATTTTCAGTTC CTAAAC CAGAATGAGAAATATGA 
TGATTGTTTTCAGTAATTTCCTCGATTGGTCCTTGCGCTTGACCATGTTCTTCAGGTAGT 
TCATCTACTAGTTCAATCAGATTACTTTCAGTCGTATATTCTTTCGTATCTTCAATTGTT 
GTATGATCGCTAACAGCACCAGTTACAATAC CTTTTGTAGAAT CTTCGTCAAATTCAACT 
AGGTTAGACTCAGTAGTAACCTGACCACCACCTGGGTTTGTATCTTCTTCATATTCAACA 
AGATCAGCATGATGTTTTGAATTTTCATGTGTCGATT CTTCAAAGT CTACATGAATAGAA 
TCTTCTTCAGTTTCAATGGTACCTTCTGCATGACCTTCTGCACCTTCAACAGCTGTATGA 
TATTCAAAATCAATTGGCTTAGAATCATTACTTTCTTCGATTGTACCAGTCAATTCATGC 
TTCTCCACTGGCGGCTCTGATTTAAATTCAAGTTCGATAGGAGTACTATGTTCTATAATA 
GGTTCCTTTAGTTTATCTTTGCCGTCGCCTTGAGCGTTATTAGAGTAAAATGCAACGCCA 
TTTTTCGAAGTTAAATTACTTGT ATAATAATAGTTATAATAT C CAAAAAGGTGTGTTTGA 
AATTCTAAGTTGCTAGCATTTGAAT CATAATACC CTT CATATTTTATTACATAATTTTTA 
CTTTGGTCTAAATTATTAAAGTTTAAAGAATAAC CAC CATTAGTAT CAAAATCTAAACTC 
ATATTATCAGTGAGATCTTCAAATTTGCTGACATGATCAAGCTTTGGATATACGCTTT^ 
GCTAAATCGTCTGAACCAATGTGTTTATATACCTTAACTGTTGGATTATTAACCCCTGGT 
TTATTTCCTTTAGTTACTTGACCAGTTACTGTCACAGAGCTTAACGACTGGTTGTTAGGT 
TTCATGTACGCAAAATGACT7\AATTTCCCATCTACTTTATTTAAAGTATCAATTCGACCA 
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TTAGCTGTTACTCCCCAATTATCTCTAACTCCACCTAAATATTGAATATTAAATATTTTG 

CTAACCGTAGTCTCACCCAATTTAACTTCAACATTTTGGTTACCTTTTTGCGTCACTGTT 

GTAGGATCAATAAATAGATTTAAAGATAATTCAGCAGTTAAATCTTTCTTTTCTTGTACA 

TATTCTTTAAACGTATATCTAACTTTTCTTTCTCCAATTATTTCTCCTGTCGCCATAACT 

TGACCATCTGTACTTTTTATCTCCGGAACTTTACGCAGTGTTGAGATACCATGAGTTTCA 

ACATTATCGCTTAATGTGAAATCAAAATAATCTCCCGCCTTAATTCCTTCTCCAAATTTC 

CATTTATATTTCAAGGTTACTCTTTCTGCGTTATGAGGATTTACAACATTCGTATCTTGT 

TTATGTCCTACAATTTCACTACCTTCTTCTACTTCCACTTTATTTGTTACATCTGTACCT 

GTCGCTTTAGTTTCTTCCACTACTTCTTTCTCTGCAACTGCTGTAACGTCAGTTGATCTT 

TTCATTCTTGGTTTAATTTCTGAGACGTTACTTGGTTGAGCTATGTCAACTTGAGTTCCT 

GTAGTTTCCTTATCAGCAACTTTTTCCGATGGCAAATCAACTCGCGAAGTTTCTACTTTT 

GGTGCTTGCACAGTTTTCGGTGCTTCTTCTGTTGTTACTTGTGTTGATTGTGATGGTTGC 

TCAGTTGATGTCGCGCTGTATGATTGTGTTTCATCTATTGTATTAACGTTATTTGTAGTT 

GTTTGTGTTTCGCTTGCTTTACTTTCAGTAGCTGAACTCCCACTTTCCTCTACTGTAGTA 

TTGTTTTGTTCCGATGCTGCAGCTTCTTTTTCTTGTCCCATTCCAACAACGATCATTGTT 

CCTAAGAATACTGAGGCCGCTCCCAATTTGTGTTTTCTTATGCCGTATCTAAGATTGCTT 

TT CACTATAATATT CTC CCTTAAATGCAAAATTCATTTATTTTTAAAACTCAATAAATGC 

AATT CTATATTGTT CGGTTTTTAAAAGCT^ATGAAAAAAAGCGAGTTAATAAAAAGTTAAG 

ATTGTTGTTAACTTTATGTATAATGAGTTTTTTATTATTTGAAACTCACATATATATTGC 

ATACAAAGCTCTTGAACACCTTGATATAACAGGCTTGTATTTTTTATACTTACTTTTTAA 

ATTAAATTCAAATTCATCTAATTTAAAACAATATACTAAACCATACATAATAATCGCCTG 

TAC^TGCATCATTAACAAGTCACTGAAACGCCTTTCATTGTATTAATAACGTCACTATA 

ATTTTTATATCGTTCGGTTTTTGTTTGATTTTAATGATTATTTATACAAAAACAGCCGTA 

TTT CAAGC CGACATTTTAAATTTAACTAAATTTGCATCTAGTTAATAATTGCATTTAT CA 

AATTTGTCTTATTGATCCAATCTAATTTGTACTCACAAACTAGTTTAAAATTCTAACTTT 

ATCT CTCAGTTCGTTAT CAATCAT CAGACATAAACCAATGAAGCAAT CAGAAAACACT CT 

AATTTTCTATTAGAAATTTGATTTAATATAAAAAAACAGGCTTACTTCATATAATTTATG 

AAATAAAC C CGT CAATTTTTGTTTAATTATGCTTTGTGATTCTTTTTATTTCTGCGTAAT 

AATGCTAAACCTAGAATGCTGAATAATCCGCCGAACAACATACCTTTGTTTGTTGATTCT 

TCTCCACCTGTTTCAGGTAGTTCAGATTTCTTAGATTGTGGTTTTTTAGTTGGTGCCACT 

GCTTT AAC CTTTTCATTGATTTCAAT AACAGGTGTTACTACTTTAC CT TGTT CCACTGGT 

TTAGAAGGCTTTTTAGGTTCTTCTTTGGCAGGTGGTACTGGTTTACCAGGTTCAGCTGGT 

ACCTCTGGTGTTGGCGGTGTTGGAGTTTCTGGCTCACTCGGCACTTCTGGTGTCGGTGGT 

GTTGGTGTTTCCGGCTCACTTGGTACTTCTGGTGTTGGTGGCGTTGGTGTTTCCGGCTCA 

CTTGGTACTTCTGGTGTCGGTGGCGTTGGTGGCACGATTGGAGGTGTTGTATCTTCTTCA 

ATCGTTTGTTGACCTTCATTTTGGCCGCTTACTTTTGGAAGTGTATCTTCTTCAAAGTCA 

ACACTATTGTGTCCACCGAATTGATAACTTGGTTTATCTTTATTTGTATCTTCTTCAATA 

ATTTCAGTGTGCTTATTGAATCCGTGAATATGTGGCACACTGTCGAAGTCGATATCAATG 

ATGTTAC CGC CATGTTCATACTTAGGTTTGT CTTTTTCTGTATCTTCCTCGAATGACTGA 

TTACCTTTATTTTGACCATGAATTTGAGGTACACTATC^U^AATCGATATCTACGATATTG 

CCACCTTGTTCATATTTAGGTTTGTCTTCTTCTGTGTCTTCCTCGAATGACTGGTTACCG 

CTATTTTGGCCACCTTCATAACCTAATTCACTCTTAATATCAACGTGGCTATTTTCTTCG 

ATTTCTTCAATCACGT CAT AATT CCCGTGACCATTTTCAGTTCCTAAACCAGAATGAGAA 

ATATGATGATTGTTTTTAGTAATTTCCTCGACTGGTCCTTGTGCTTGACCATGCTCTTCA 

GGTAATTCATCCACTAATTCAATCAGATTACTTTCAGTTGTATATTCTTTCGTATCTTCA 

ACTGTTGTATGATCGCTCACTGCGCCAGTTACAATACCTTTTGTAGACTCTTCGTCAAAT 

T CAACTAAGTTAGACT CAGTAGTAACCTGACCAC CACCTGGGTTTGTATCTTCTTCATAT 

TCAACAACATCAGCGTGATGTTTTGAATTTTCATGTGTAQATTCTTCAAAGTCAATTGGA 

TTTGATTCCTCAGAGGACTCAGTGTATCCTCCAACGTGACCTGCTTCGCTATCCACAGCA 

GTATGGTAAT CGATAT CAATAGCTGATGAATCCGTTT CTTCTATTGTTTCAATGTATCCA 

TCAACATATCCACCTCCACCATCTATAGCTGTGTGGTAATCAATGTCAAGAGTTGATGAA 

TCATATTCCTCTTCAACAGTAGTTACTAAATTCTTATCATATTGACCTGTAAGAGTTTCT 

TTAATTGTATCTTCTTTATATTCAAATTTATTATTTTGAATAATCGGACCATTTTTCTCA 

TTTCCGTTCGCTTTATTACTGTATAAAACTAAACCATTATCCCAAGTTAAGGTATATCCT 
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CTATCATAATAATACTTATAAAGTTGCTCTGGATGTCCTACCATTTGTGTTCTAAAATCA 
ACTT CAT CAGTACCATTTAAATACTCT CCATCATAGTGAACAACATAAGTTTTAT CTAGA 
TTTTCTATATTCAATGAATAGCTTCCATTATTTTGTAAATTCAAATTCCCACTCATATTA 
CTTGTGACTTCTTTAAATTTAGAAGTATCTGTCGTATTTGCATATACACTCTTCGCTATG 
TCTTGATTATTACCCAAGTATTCAAATATCCTAACTTTTGGTTGATTTCCATTCTGATTA 
CTACCTTTCATTAAAGTTCCAGTAACAGTCACACTTGTCGTTTTACCATTATTAGGTTTA 
ATAAATGCAACATGCGAAAAT CTATTATT CGC TTTATTAAATGT CTCAAT 



LOCUS 5 (L4) 



GATCAACAAAAAGCTTTTTATCAAGTATTACATCTAAAAGGTATCACAGAAGAACAACGT 
AAC CAATACATCAAAACATTACG CGAACACCCAGAACGTGCACAAGAAGTATT CTCTGAA 
TCACTTAAAGAGAGCAAGAACCCAGACCGACGTGTTGCACAACAAAACGCTTTT^ 
GTTCTTAAAAATGATAACTTAACTGAAC^GAAAAAAATAATTACATTGCAa^TTAAA 
GAAAACCCTGATAGAAGCCAACAAGTTTGGGTAGAATCAGTACAATCTTCTAAAGCTAAA 
GAACGT CAAAAT AT TGAAAATGCGGATAAAGCAATTAAAGATT TCCAAGAT AACAAAGCA 
CCACACGATAAATCAGCAGCATATGAAGCTAACTCAAAATTACCTAAAGATTTACGTGAT 
AAAAACAACCGCTTTGTAGAAAAAGTTTCAATTGAAAAAGCAATCGTTCGTCATGATGAG 
CGTGTGAAATCAGCAAATGATGCAATCTCAAAATTAAATGAAAAAGATTCAATTGAAAAC 
AGACGTTTAGCACAACGTGAAGTTAACAAAGCACCTATGGATGTAAAAGAGCATTTACAG 
AAACAATTAGACGCATTAGTTGCTCAAAAAGATGCTGAAAAGAAAGTGGCGCCAAAAGTT 
GAGGCTCCTCAAATTCAATCACCACAAATTGAAAAACCTAAAGTAGi^ 
GAAGTCCCTCAAATTCAATCACCAAAAGTTGAGGTTCCTCAATCTAAATTATTAGGTTAC 
TACCAATCATTAAAAGATTCATTTAACTATGGTTACAAGTATTTAACAGATACTTATAAA 
AGCTATAAAGAAAAATATGATACAGCAAAGTACTACTATAATACGTACTATAAATACAAA 
GGTGCGATTGATCAAACAGTATTAACAGTACTAGGTAGTGGTTCTAAATCTTACATCCAA 
CCATTGAAAGTTGATGATAAAAACGGCTACTTAGCTAAATCATATGCACAAGTAAGAAAC 
TATGTAACTGAGTCAATCAATACTGGTAAAGTATTATATACTTTCTACCAAAACCCAACA 
TTAGTAAAAACAGCTATTAAAGCTCAAGAAACTGCATCATCAATCAAAAATACATTAAGT 
AATTTATTATCATTCTGGAAATAATCAATCAAAAATATCTTCTCTAGTTTTACATCATTT 
TTTAAATAATTTTCGTAACAAACCGTGATTAAAAAGAACCGTTGATTCTCAATCGAATCT 
ACGGTTCTTTTTTCATTTTCCATCAATTAAATGCTTCTTCGCTATTTGTCAGCCCACTTT 
TTTACCTGG?^ACTTGTTAAATAATCCTTACATCGTTAACGAATAGTTCATCATTTAGTTG 
AATCAGCTCAACTTTATTAACTTCATATTTTCACAAACTATTGCGCAATCCATTCCTTTT 
CC^CTACAAGCACCATAATTAAACAACAATTCAATAAAATAAGACTTGCAAAGC^ 
ATGTAGCTATATAAACGCCTGCGACCAATAAATCTTTTAAACATAACATAATGCAAAAAC 
ATCATTTAACAATGCTAAAAATGTCTCTTCAATACATGTTGATAGTAATTAACTTTTAAC 
GAACAGTTAATTCGAAAACGCTTACAAATGGATTATTATATATATGAACTTAAAATTAAA 
TAGAAAGAAAGTGATTTCTATGATTAAAAATAAAATATTAACAGCAACTTTAGCAGTTGG 
TTTAATAGCCCCTTTAGCCAATCCATTTATAGAAATTTCTAAAGCAGAAAATAAGATAGA 
AGATATCGGCCAAGGTGCAGAAATCATCAAAAGAAGACAAGACATTACTAGC^ 
AGCTATAACTO^AAACATTCAATTTGATTTTGTAAAAGATAAAAAATATAACAAAGATGC 
CCTAGTTGTTAAGATGCAAGGCTTCATTAGCTCTAGAACAACATATTCAGACTTAAAAAA 
ATATCCATATATTAAAAGAATGATATGGCCATTTCAATATAATATCAGTTTGAAAACGAA 
AGACTCTAATGTTGATTTAATTAATTATCTTCCTAAAAATAAAATTGATTCAGCAGATGT 
TAGTCAGAAATTAGGCTATAATATCGGCGGAAACTTCC^TGAGCGC(^TCAATCGGAGG 
(^GTGGCTCATTCAACTACTCTAAAACAATTAGTTATAATCAAAAAAACTATGTTACTGA 
AGTAGAAAGT CAGAACT CTAAAGGTGTT AAATGGGGAGTGAAAGCAAATT CATT CGTT AC 
ACCGAATGGTCAAGTATCTGGATATGATCAATACTTATTTGCACAAGACCCAACTGGTCC 
AGCAGCACGAGACTATTTCGTCCCAGATAATCAACTACCTCCTTTAATTCAAAGTGGCTT 
T AAT C CAT CATTT ATTACAACAT TGT GAGACGAAAGAGGTAAAGGTGATAAAAGC GAGTT 
1 TGAAATCACTTACGGCAGAAACATGGATGCTACATATGCTTACGTGACAAGACATCGTTT 
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agccgt tgatagaaaacatgatgcttttaaaaac cgaaacgttacagttaaatatgaagt 
gaactggaaaacacatgaagtaaaaattaaaagcatcacacctaagtaaacagttcaatc 
atcttaaaaaatcctgggacacttcatacttgtctcaggattttttaacaaattgaatca 
gcctcataacattaaattattttatcgtacattaaatttaataataacaactgattttta 
taagaataaagtatcgaacc^tagtagatacacjjvataatacaaatgaaacaatttaact 
tgaaagcttaaataaatattatcaagttaataaacaattaatttttagatggattcatca 
aaaat cgtaaaaaagcacaatttgtatt ttacaaacattaattaaaaaagaaagcaagac 
attcgtgcaatcggttaccttaaattgtttacaactgtcaacaataccaaggttttatta 
actatatttctcacaaaattagcttttagcattccaaacaaaaaaggttaaatcgaacgg 
aattatggcatttttaacttaattgtaaaaaaagttgataatggtcaattgttaatgaac 
agttaattataataacgcccaaaatatattattatttaattaagttaaataaaattatag 
aaagaaagtgaaacttatgcttaaaaataaaatattaactacaactttatctgtgagctt 
acttgcccctcttgccaatccgttattagaaaatgctaaagctgctaacgatactgaaga 
cat cggtaaaggaag cgatatagaaattat caaaaggac agaagat aaaacaagtaataa 
atggggcgtgactcaaaatattcaatttgattttgtaaaggataaaaaatataacaaaga" 
tgctttgatattaaagatgcaaggattcattag ct ctagaacaacatattacaactat aa 
aaaaactaatcatgttaaagctatgcgatggccattccaatataatattggtttaaaaac 
aaatgat7\aatatgtttctttaattaattatttacctaaaaataaaattgaatctacaaa 
cgtgagt cagac attaggatacaatatcggtggtaatttc caatcagccc catcactcgg 
tggtaatggatcatttaactattctaaatcgattagctatacac 



LOCUS 6 (Dl) 



GATCATATAAATAGTGTTTAGATGCTATAGTCGGATGCTTAAGTAATTTAAAGAAAGTAT 
CTTTAACATCGATGTGTGTATAATCATTTTTAGAAGTATTATAATCTTTTTCTTCTCCTT 
CTAAAATATATACAGGTGCTTCATCAGCTAGTGGTTCAACTGGAATGTCAGCATAAACTT 
CGT CAT CATATGTTAAAACAAAACGATTTGTAT CTGTAACTTCAC CTATAACAGCACTAT 
CCAATTCGTGCTTATCAAATAAATCTAAGAATTTTTGTTCAGTACCTTTTTCAACAACTA 
GTAACATACGTTCTTGAGTTTCTGAAAGCATCATTTCATAAGGAGAAATACCTGGCTCAC 
GTGTTGGCACTTGTTCTAATCTCAAATGTAACCCACTACCACCTTTTGCCGCCATTTCAG 
ACGATGAAGATGTTAAACCAGCAGCAC C CAT AT CTTGAATACCAACTAATT CAT CAAATG 
TAATTGCTTCAAGTGTTGCTTCCATTAATTTTTTACCTACAAATGGATCACCGATTTGTA 
CAGAAGGTCGTTTACTTTCGCTTTCTTCCGTCAATTCTTCAGATGCAAAAGTAGCACCAT" 
GAATACC^TCTCGACCAGTTTTCAAACCAAO\TAAATGACCGAATTACCTACACCTTTTG 
CTGTGCCTTTTTGAATCATGTCGTGATTGATAACACCAACACACATTGCATTAACAAGTG 
GATTGC CATCAT AACGTTCAT CAAATTCGATTT CACCAGC AGTTGTTGGAATACCAATGC 
AGTTACCATAACCTCCGATACCCTTTACAACACCTTTAAGTAATCTTTGGTTTTGTTTAT 
TATCTAATTCTCCAAATCTAAGACTGTTTAACAAATTAATAGGTCTAGCCCCAATAGAGA 
CAATGTCACGAATGATTCCACCAACGCCTGTAGCAGCCCCTTGATATGGTTCAATTGCTG 
ATGGATGATTGTGAGACTCTACTTTAAATACTACGGCTTGATTAT CAC CTATAT CGACTA 
CCCCTGCACCTTCACCAGGCCCCATAAGCACATGGTCACCTGACGTAGGAAATTGCTTTA 
AAAACGGTTTAGAATGTTTATAAGAGCAATGTTCACTCCACATAACAGAAAAGATACCTG 
TTTCTGTAAAGTTAGGTTGTCTGCCTAAAATATCGCAAACTTTTTCATATTCTTGATCAC 
TTAATCCCATATCTTGATATACTTTTTCAAGTTTAATTTCTTCAACGCTTGGTTCGATAA 
ATTTAGACATGTTGTTCCCTCCAACTTTTTACCATCGCTTCAAATAATTTCACACCACTA 
TC^GTACCTAACAACGTTTCTAAAGCTCTTTCAGGATGTGGCATCATGCCACATACATfG" 
CCTTTTTCGTTAACAATTCCTGCAATATCATCATATGAACCGTTCGGATTATTCACATi^ 
TTCAGAATAATTTGATTGTTAGCTTTTAATTGTTGATATATTTCATCAGTACAATAATAA 
TGACCTTCACCGTGAGCTACAGGATATATAACTTTTTCACCTTGTTCATAAAGATTTGTA 
AATGC CGTTTGATTATTCACTATTTCTAACT CTT CATTT CTACTAATAAATAAATGTGAA 
TCGTTATGCAATAATGCACCAGGTAATAAGC CTATTTCAGTTAAAATTTGAAAC C CATTA 
CAAACACCTAATACT 
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TTCAATTTCTTCTAATTCCATTCTGTAGCCATTCAATTTGATTTGGAAATCAATACGACC 
TTGAATGAAC CATTGACGATTTTCAAACTTCGCTTTATCAC CAGTGTGATATGTACGAAT 
ACCGTCATCGAAATTAAATACTTCAGCTGTTTTTTGGTCATTTTTTAAGTATCCTAAACT 
TACACTTTGACCTTCGATAACAAGTTCACCTTGATCTGTAGTAGATAATCTTGCGCCTGG 
TCTTTCAACGCCAACAGGTAATGTCGGATATTGATCTAAGATTTCTTGTGTAATTTGAAT 
ACTTGTAACTGCTACCGTAGCTTCAGTTGGACCATATGTGTTGTAAATCGTCGCACTTGG 
GAAACGGTTTACTAACGCTTTTGCTGCTCTGTGAGGTAGAATTTCACCACAGAAGAAGAA 
TTCGTTAAGACTACCATATTGTTCTTCATTAAGCGTTGGTAATAATAAACACATTTCCAT 
AAATGATGGTGTTGATACCCAAATGTTAATCGGTGTTGCTGTTAGCATTTCATTTAATAA 
TTTAGGTTTATTAATCATGTTTTTATCTACAAGATTTAATGTACCGCCTGATGCTAAACA 
TGGATAAATAGCCATTAGAGATAAATCAAATGAAAATGGCGCTTGGTTAAGCCATTGTTG 

ttcatttcctgatttattaagttctaacatccactcagtaaattgaactaaacttgcata 
ttcaatttgaacacctttaggttccccagtagaaccagatgtaaagattgtgtatactgt 
gtcgttatctttaatctgactatcaaaaattactgggtcttgagatgttttaatatcttc 
tattgtaaatacttcgccttctaaactttcaaatgattcatcagtcgtAttaaatacaaa 

CT CTGGTTGAAC CTTGTTAATAAT CATTTTAATACGGTCTTCAGGAATTGAAGTGT CTAC 
AGGTACATATCCACATCCTGCTTTAATGGCACCAATCATCCCAACAATCATATATGGTGA 
CATGTGACCGAATAAAATCATCGGTTT CTTACTAC CTTGTAAT CGATGTGCTAATTT ACT 
AGACTCATCCATTAACTGTTGATAAGTTAATTCATCAGTTGTGTGTCTAACAGCAATGCT 
TTGTGGATTTGCATCCGCAAACGCTTGCAGCTTGTTAATAATATCTGTCATATTAAGTCT 
C C CT CATTAGAACT CATTAT AAATGAAGTTATTGTGTGTGT CGC CACTGCCAT AAATTAA 
ATATAAAGTAATAAATATTGCCAAATACAATAGTGTTAATAAATATGGTTTGAATGCTTC 
AACATATTTATTAGGTGG CTGTTTACTTTTAGATTT CATATTGCAC CTCTTAAAGTT CTT 
AGTAAAAACGCCTTTATAAAGACCGTTCAATATAAAATACGTTTTAAAATTTGTTTTTTA 
GAATTGA.TTATATCGATATTCATAATGAAATTCAATTTTAATTTTATAGATTCAACATAG 
TAATTGGTTGTCATCACTCAATTATTGTAAATGATACACTTTGTTGAGAACATCATTCAT 
TTTAAAGGTTATTTAAACAATAAACAATTACAGTCTATATAACAATTTTGTTATATACGT 
CAAAATCAAATAAACTCATCACATTAATATGACGAGTTTATAATGTTATTGAATTATCAT 
CAGCGCAAATATATACATTCGCAAGTCAAGCA.TAAC^ 

TTTACCAATGATTAAAAACCATACTTATTTTCAATTTACTGGAGTATGTGGTACCTGATT 
TGTCATAACCGCTTCTATATTATTAATACATAATTGAATCATATTGTCCCGTGTTGTTAC 
TGATGCGCTACCAATGTGTGGTGTAATCAGAACATTATCACGT C C CATTAATGGATGTGT 

ATG 



LOCUS 8 (D4) 



TGATCCAAATATTCACCAAGCTGTAGTTCAAGATGATAACCCTGATTTTGAATCTGGCGA 
AATCACTCAAGAACTACAAAAAGGATACAAGCTTAAAGATAGAGTATTAAGACCATCAAT 
GGTCAAAGTAAACCAATAACTTAAATTTGGCGAAAAGACATTGTTTAAAATTAAATTAAT 
TTAATGATTAAATGGAGGAATTTTATTATGAGTAAAATTATTGGTATAGACTTAGGTACA 
AGAAATTC^TGTGTAACAGTATTAGAAGGCGATGAGCCAAAAGTAATTCAAAACCCTGAA 
GGTTCACGTAGAACACCATCTGTTGTAGCTTTCAAAAATGGAGAAACTCAAGTTGGTGAA 
GTAGO^AAACGTC^GCTATTAaWVCCCAAAC^CTGTTCAATCTATTAAACGTCATAT^ 
GGTACTGATTATAAAGTAGATATTGAAGGTAAATGATA(^CAC(^a^GAAATCTCAGCT 
ATGATTTTACAAAACTTAAAAAATACAGCTGAAAGCTATTTAGGTGAGAAAGTTGACAAA 
GCTGTAATTACAGTACCTGCATACTTTAACGATGCTGAACGTCAAGCAACTAAAGATGCT 
GGTAAAATTGCTGGTTTAGAAGTTGAGCGTATCATTAATGAACCAACAGCTGCAGCATTA 
GCATATGGTTTAGACAAAACTGATAAAGATGAAAAAGTTCTTGTTTTTGACTTAGGTGGC 
GGTACATTTGACGTATCTATCCTAGAATTAGGTGACGGTGTATTCGAAGTACTATCAACA 
GCCGGTGACAAC^AACTTGGCGGTGATGATTTTGACCAAGTAATTATTGACTACCTAGTT 
GCAGAATTGAAAAAAGAAAATGGCGTAGACTTATCTCAAGATAAAATGGCATTAC^ACGT 
TTGAAAGATGCTGCTGAAAAAGCTAAAAAAGACTTATCAGGTGTATCACAAACTCAAATC 
TCATTACCATTTATCTCAGCTGGTGAAAACGGTCCATTACACTTAGAAGTAAACTTAACT 
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CGTTCTAAATTTGAAGAATTATCAGATTCATTAATTAGAAGAACAATGGAACCTACACGC 
CAAGCAATGAAAGACGCTGGCTTAACAAACTCAGATATCGATGAAGTTATCTTAGTTGGT 
GGATC 



LOCUS 9A (D22) 



GATCAGAATACGATTAAGCAAGGTGTTAACTTCACTGATGCCGACGAAGCGAAACGTAAT 

GCATATACAAATGCAGTGACGCAAGCTGAACAAATTTTAAATAAAGCACAAGGTCCAAAT 

ACTTCAAAAGACGGTGTCGAAACTGCGTTAGAAAATGTACAACGTGCTAAAAACGAATTG 

AACGGTAATCAAAATGTTGCGAACGCTAAGACAACTGCGAAAAATGCATTGAATAACCTA 

ACAT CAATTAATAATGCACAAAAAGAAGCATTGAAAT C ACAAATTGAAGGTGCGACAACA 

GTTGCAGGTGtAAATCAAGTGTCTACAACGGCATCTGAATTAAATACAGCAATGAGCAAC 

TTACAAAATGGTATTAATGATGAAGCAGCTAC?^AAAGCAGCGCTTAATGGT^ 

CTTGAAAAAGCTAAACAACACGCAAATACAGCAATTGACGGTTTAAGCCATTTAACAAAT 

GCACAAAAAGAGGCATTAAAACAATTGGTACAACAATCGACTACTGTTGCAGAAGCACAA 

GGTAATGAGCAAAAAGCAAACAATGTTGATGCAGCAATGGACAAATTACGTCAAAGTATT 

GC^GATAATGCGACAACAAAACAAAACC^W^TTATACT 

GATGCGTACAATAATGCTGTCACAACTGCACAAGGTA 

ACTTTAGATCCGACTGTTATCAATCAAGCTGCTGGACAAGTAAGCACAACTAAAAATGCA 
TTAAATGGTAATGAAAACCTAGAGGCAGCGAAAC^ACAAGCGTCACAATCATTAGGTTCA 
TTAGATAACTTAAATAATGCGCAAAAACAAACAGTTACTGATCAAATTAATGGCGCGCAT 
ACTGTTGATGAAGCAAATCAAATTAAGCAAAATGCGCT^ 

AACTTGAAACAAGCGATAGCTGACAAAGATGCTACGAAAGCGACAGTTAACTTCACTGAT 

GCAGATCAAGCAAAACAACAAGCATATAACACTGCTGTTACAAATGCTGAAAATATCATT 

TCAAAAGCTAATGGCGGCAATGCAACACAAGCTGAAGTTGAACAAGCAATGAA^CAAGT 

AATGCTGCAAAACAAGCATTAAATGGTAATGCCAACGTTCAACATGCAAAAGACGAAGCA 

ACAGCATTAATTAATAGCTCTAATGACCTTAACCAAGCACAAAAAGACGCATTAAAACAA 

CAAGTTCAAAATGCAACTACTGTAGCTGGTGTAAACAATGTTAAACAAACAGCACAAGAG 

TTAAACAATGCTATGACACAATTAAAACAAGGCATTGCAGATAAAGAACAAACAAAAGCT 

GATGGTAACTTTGT CAATGCAGAT CCTGATAAGCAAAATGCATATAATCAAGCAGTAGCG 

AAAGCTGAAGCATTAATTAGTGCTACGCCTGATGTTGTCGTTACACCTAGCGAAATTACT 

GCAGCGTTAAATAAAGTTACGCAAGCTAAAAATGATTTAAATGGTAATACAAACTTAGCA 

ACGGCGAAAC^W^TGTTCAACATGCTATTGATCA?VTTGCCAAACTTAAACCAAGCGCAA 

CGTGATGAATACAGCAAACAAATCACGCAAGCAACACTTGTACCAAACGTCAATGCTATT 

CAACAAGCGGCGACAACGCTTAATGACGCGATGACACAATTGAAACAAGGTATTGCGAAT 

AAAGCACAAATTAAAGGTAGCGAGAACTATCACGATGCTGATACTGACAAGCAAACAGCA 

TATGATAATGCAGTAACAAAAGCAGAAGAATTGTTAAAACAAACAACAAATCC^ 

GATCCAAATACAATTCAACAAGCATTAACTAAAGTGAATGACACAAATCAAGCACTTAAC 

GGTAATCAAAAATTAGCTGATGC(^y^CAAGATGCTAAGAC^CACTTGGTACACTAGAT 

CATTTAAATGATGCTCAAAAAC^GCGCTAACAACTCAAGTTGAACAAGCACCAGATATT 

GC^CAGTTAATAATGTTAAGCAAAATGCTCAAAATCTGAATAATGCTATGACTAACTTA 

AACAATGCATTACAAGATAAAACTGAGACATTAAATAGCATTAACTTTACTGATGCAGAT 

CAAGCTAAGAAAGATGCTTATACTAATGCGGTTTCACATGCAGAAGGTATTTTATCTAAA 

GCAAATGGCAGCAATGCAAGTCAAACTGAAGTGGAACAAGCGATGCAACGTGTGAACGAA 

GCGAAACAAGCATTGAATGGTAATGACAATGTACAACGTGCAAAAGATGCAGCGAAACAA 

GTGATTACAAATGCAAATGATTTAAATCAAGCAATGACACAATTGAAACAAGGTATTGCA 

GATAAAGACCAAACTAAAGCAAATGGTAACTTTGTCAATGCTGATACTGATAAGCAAAAT 

GCTTAC^CAATGCGGTAGCACATGCTGAACAAATAATTAGTGGTACACC^W^TGCAAAC 

GTGGATCCACAACAAGTGGCTCAAGCGTTACAACAAGTGAATCAAGCTAAGGGTGATTTA 

AACGGTAACCATAACTTACAAGTTGCTAAAGACAATGCAAATACAGCCATTGATCAGTTA 

CC^VAACTTAAATCAACC^CAAAAAACAGCATTAAAAGACCAAGTGTCGCATGCAGAACTT 

GTTACAGGTGTTAATGCTATTAAGCAAAATGCTGATGCGTTAAATAATGCAATGGGTACA 

TTGAAACAACAAATTCAAGCGAACAGT CAAGTACCACAGT CAGTTGACTTTACACAAGCG 
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GATCAAGACAAACAACA&GCAT^ 

GGCATACCAACACCTGTATTGACGCCTGATACAGTAACACAAGCAGTGACAACTATGAAT 
CAAGCGAAAGATGCATTAAACGGTGATGAAAAATTAGCACAAGCGAAACAAGAAGCTTTA 
GCAAATCTTGATACGTTACGCGATTTAAATCAACCACAACGTGATGCATTACGTAACCAA 
ATC^TCAAGCAG^GCGTTAGCTACAGTTGAACAAACT^ 

AATACAGCAATGAGTAACTTGAAACAAGGTATTGCAAACAAAGATACTGTCAAAGCAAGT 
GAGAACTATCATGATGCTGATGCCGATAAGCAAACAGCATATACAAATGCAGTGTCTCAA 
GCGGAAGGTATTATCAATCAAACGACAAATCCAACGCTTAACCCAGATGAAATAACACGT 
GCATTAACTCAAGTGACTGATGCTAAAAATGGCTTAAACGGTGAAGCTAAATTGGCAACT 
GAAAAGCAAAATGCTAAAGATGCCGTAAGTGGGATGACGCATTTAAACGATGCTCAAAAA 
CAAGCATTAAAAGGTCAAATCGAT CAATCGCCTGAAATTGCTACAGTGAAC CAAGTT AAA 
CAAACAGCAACGAGCCTAGATCAAGCAATGGATCAATTATCACAAGCTATTAATGATAAA 
GCTCAAACATTAGCGGACGGTAATTACTTAAATGCAGATCCTGACAAACAAAATGCGTAT 
AAACAGGCAGTAGCAAAAGCTGAAGCATTATTGAATAAACAAAGTGGTACTAATGAAGTA 
CAAGCACAAGTTGAAAGCATCACTAATGAAGTGAACGCAGCGAAACAAGCATTAAATGGT 
AATGACAATTTGGCAAATGCAAAACAACAAGCAAAA 

TTAAATGATGCACAAAAACAATCATTTGAAAGTCAAATTACACAAGCGCCACTTGTTACA 
GATGTCACT ACGATTAATCAAAAAGCACAAACGTTAGAT C 



LOCUS 9B (12) 



GATCTTTTAGTTTATTTATAGTTCTTGAAAAGCGTGCTACAAATCCTTTAATCGATTTTA 

AATTATTTAAAAATAAAGCTTACACAGGTGCAACAGCTTCAAACTTTTTGTTAAATGGTG 

TTGCAGGAACATTAATAGTAGCCAACACATTTGTTCAAAGAGGTTTAGGATATTCTTCAT 

TGCAAGCAGGAAGTTTATCAATCACTTATTTAGTAATGGTACTAATTATGATTCGTGTTG 

GTGAAAAGTTACTTCAAACACTCGGATGCAAGAAACCAATGTTAATTGGAACAGGAGTTC 

TTATTGTCGGAGAATGTCTCATTTCATTAACTTTCTTGCCAGAAATATTCTATGTCATTT 

GTTGTATTATAGGTTATTTATTCTTTGGTTTAGGACTAGGGATATATGCTACACCATCAA 

CAGATACAGCAATTGCAAATGCACCGTTAGAAAAAGTAGGCGTTGCTGCAGGTATCTATA 

AAATGGCTTCTGCATTAGGTGGAGCATTTGGCGTCGCATTGAGTGGTGGAGTATATGCAA 

TCGTATCAAATATGACAAACATTTATACAGGTGCAATGATTGCATTATGGTTAAATGCAG 

GTATGGGAATATTATCATTCGTTATCATTTTGTTACTTGTGCCTAAACAAAACGACACTC 

AATTATGATAATTGAGAATTAAATTGAAATCATACAAGTCGCTACAATATTAAACAAAAA 

TATAAAC CGATTCTTATGTGT CATTATTTTAAATGAACATAGGGATTGGTTTTTTATTAC 

TCTTTTACGCTACTTTATTTATAATTATTATAAATTGTCACAAATTCAATTTACCTTACA 

ATATATTTTGTGTTATTATATTCTGGAGCATAAATAAATTGTTCAACAGATAGTTGTAAT 

GTGTTTCAATACTTTTTGGATAGATTGCGAAATTGTATTGAATCGTCATCGTTTTAAATT 

TTTAAATGAGAATGGAATGAGCATTAC^TACACAAGCAATCAAAAGTAAATACATTCAC 

AACACAACAGAGACATAACAAGAAGATAAGGAGTGAACAATAGCTGTGAATTA 

AAAATTCAAAAGTTTAGTATT CGTAAATATACAGTTGGTACATTTT CAACTGTCATTGCG 

ACATTGGTATTTTTAGGATTCAATACATCACAAGCACATGCTGCTGAAACAAATCAACCA 

GCAAGCGTGGTTAAACAGAAACAACAAAGTAATAATGAACAGACTGAGAATCGAGAATCT 

CAAGTACAAAATTCT CAAAATT CACAAAATGGT CAATCATTATCTGCTACTCATGAAAAT 

GAGCAACCAAATATTAGTCAAGCTAATTTAGTAGATCAAAAAGTAGCGGAATCATCTACT 

ACTAATGATGAACAACCAGCATCTCAAAATGTAAATACAAAGAAAGATTCGGCAACGGCT 

GCGACAACACAACCAGATAAAGAACAAAGTAAGCATAAACAAAACGAAAGTCAATCTGCT 

AATAAAAATGGAAACGACAATAGAGCGGCTCATGTAGAAAATCATGAAGCAAATGTAGTA 

ACAGCTTCAGATTCATCTGATAATGGTAACGTACAACATGACCGAAATGAATTACAAGCG 

TTT TTTGATGCAAATTATCATGATTAT CGCTTTATTGACCGTGAAAATGCAGATTCTGGC 

ACATTTAACTATGTAAAAGGCATTTTTGATAAGATTAATACGTTATTAGGCAGTAATGAT 
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LOCUS 9C (J13) 



GATCAAGAAAAACGTCAAGCGTATGATTCAAAAGTGACTAACGCTGAAAATATCATTAGT 

GGTACACCGAATGCGACATTAACAGTCAATGACGTAAATAGTGCGGCATCACAAGTCAAT 

GCGGCTAAAACAGCATTAAATGGTGATAACAACTTACGTGTAGCGAAAGAGCATGCCAAC 

AATACAATTGACGGCTTAGCACAATTGAATAATGGACAAAAAGCAA 

GTTCAAAGTGCAACTACATTAGATGGTGTTCAAACTGTTAAAAATAGTTCTCAAACGTTG 

AATACAGCGATGAAAGGCTTAAGAGATAGTATTGCGAATGAAGCAACAATTAAAGCAGGT 

CAAAACTACACTGACGCAAGTCCAAATAATCGTAACGAGTACGACAGTGCAGTTACTGCA 

GCAAAAGCAATCATTAATCAAAGATCGAACCC^ 

GTAACATCACAAGTGACAACTAAAGAACAGGCATTAAATGGTGCGCGAAACTTAGCTCAA 
GCTAAGACAACTGCGAAAAACAACTTGAATAACT^ 

GATGCGTTAACGCGTAGCATTGATGGTGCAAC^CAGTAGCTGGTGTAAATCAAGAAACT 
GCAAAAGCAACAGAATTAAATAACGCAATGCATAGTTTACAAAA 

ACACAAACAAAACAAACTCAGAAATACCTAGATGCAGAGCCAAGTAAGAAATCAGCTTAT 
GATCAAGCAGTAAATGCAGCGAAAGCAATTTTAACAAAAGCTAGTGGTCAAAATGTAGAC 
AAAGCAGCAGTTGAACAAGCATTGCAAAATGTGAACAGTACGAAGACGGCGTTGAACGGT 
GATGCGAAATTAAATGAAGCTAAAGCAGCTGCGAAACAAACGTTAGGTACATTAACACAC 
ATTAATAATGCACAACGTACAGCGTTAGACAATGAAATTACACAAGCAACAAATGTTGAA 
GGTGTTAATACAGTTAAAGCCAAAGCGCAACAATTAGATGGTGCTATGGGTCAATTAGAA 
ACATCAATTCGTGATAAAGACACGACGTTACAAAGTCAAAATTATCAAGATGCTGATGAT 
GCTAAACGAACTGCTTATTCTCAAGCAGTAAATGCAGCAGCAACTATTTTAAATAAAACA 
GCTGGCGGTAATACACCTAAAGCAGATGTTGAAAGAGCAATGCAAGCTGTTACACAAGCA 
AATACTGCATTAAACGGTATT CAAAACTTAGAT CGTGCGAAACAGGCTGCTAACACAG CG 
ATTACAAATGCTTCGGACTTAAATACAAAACAAAAAGAAGCATTAAAAGCACAAGTAA^ 
AGTGCAGGACGTGTATCTGCAGCAAATGGTGTTGAACATACTGCGACTGAATTAAATACT 
GCGATGAGAGCTTTAAAGCGTGC CATTGCTGATAAAGCTGAGACAAAAGC TAGTGGTAAC 
TATGTCAATGCTGATGCGAATAAACGTCAAGCATATGATGAAAAAGTTACAGCTGCCGAA 
AATATCGTTAGTGGTACACCAAC^CCAACGTTAACACCAGCAGATGTTACAAATGCAGCA 
ACGCAAGTAACGAATGCTAAGACGCAGTTAAACGGTAATCATAATTTAGAAGTAGCGAAA 
CAAAATGCTAACACTGCAATTGATGGTTTAACTTCTTTAAATGGTCCGCAAAAAGCAAAA 
CTTAAAGAAGAAGTGGGTCAAGCGACGACGTTGCCAAATGTTCAAACTGTTCGTGATAAT 
GCACAAACATTAAACACTGCAATGAAAGGTCTACGAGATAGCATTGCGAATGAAGCAACG 
ATTAAAGCAGGTGAAAACTACACAGATGCAAGT 

GCAGTGACTGCAGCAAAAGCAATCATTGGTCAAACAACTAGTCCATCAATGAATGCG 

GAAATTAAT CAAGCGAAAGAC CAAGTGACAGCT AAACAACAAGCGTTAAACGGT CAAGAA 

AACTTAAGAACTGCGCAAACAAATGCGAAGCAACATTTGAACGGCTTAAGTGACTTAACT 

GACGCTCAAAAAGATGGAGTGAAACGTCAAATCGAAGGTGCAACGCATGTTAATGAAGTA 

ACACAAGCACAAAATAATGCGGATGCATTAAATACAGCTATGACGAACTTGAAAAATGGT 

ATTCAAGATCAGAATACGATTAAGCAAGGTGTTAACTTCACTGATGCCGACGAAG 



LOCUS 9D (Mil) 



TATCACAAGCTATTAATGATAAAGCTCAAACATTAGCGGACGGTAATTACTTAAATGCAG 
ATCCTGACAAACAAAATGCGTATAAACAGGCAGTAGCAAAAGCTGAAGCATTATTGAATA 
AACAAAGTGGTACTAATGAAGTAC^GCACAAGTTGAAAGCATCACTAATGAAGTGAACG 
CAGCGAAACAAGCATTAAATGGTAATGACAATTTGGCAAATGCAAAAC^ACAAGCAAAAC 
AAC^TTGGCGAACTTAACACACTTAAATGATGCACAAAAACAATCATTTGAAAGT(^AA 
TTACAC^VAGCGCCACTTGTTACAGATGTCACTACGATTAATCAAAAAGCACAAACGTTA^ 
ATCATGCGATGGAATTATTAAGAAATAGTGTTGCGGATAATCA7UVCGACATTAGCGTCTG 
AAGATTATCATGATGCAACTGCGCAAAGACAAAATGACTATAACCAAGCTGTAACAGCTG 
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CTAATAAT ATAATTAAT CAAACTACATCGCCTACGATGAAT C CAGATGATGTTAATGGTG 
CAACGACACAAGTGAATAATACGAAAGTTGCATTAGATGGTGATGAAAACCTTGCAGCAG 
CTAAACAACA&GCAAACAACAGACTTGATCAATTA 

AAGAGTT ACAATCACAAATTACGCAAT CAT CTGATATTGCTGCAGTTAATGGT CACAAAC 

AAACAGCAGAATCTTTAAATACTGCGATGGGTAACTTAATTAATGCGATTGCAGATCATC 

AAGCCGTTGAACAACGTGGTAACTTCATCAATGCTGATACTGATAAACAAACTGCTTATA 

ATA(^GCGGTAAATGAAGC^GCAGCAATGATTAACAAAC^ACTGGTCAAAATGCGAACC 

AAACAGAAGTAGAACAAGCTATTACTAAAGTTCAAACAACACTTCAAGCGTTAAATGGAG 

ACCATAATTTACAAGTTGCTAAAACAAATGCGACGCAAGCAATTGATGCTTTAACAAGCT 

TAAATGATCCTCAAAAAACAGCATTAAAAGACCAAGTTACAGCTGCAACTTTAGTAACTG 

CAGTTCATCAAATTGAACAAAATGCGAATACGCTTAACCAAGC^TGCATGGTTTAAGAC 

AGAGCATTCAAGATAACGCAGCAACTAAAGCAAATAGCAAATATATCAACGAAGATCAAC 

CAGAGCAACAAAACTATGATCAAGCTGTT CAAGC CGCAAATAATATT AT CAATGAACAAA 

CTGCAACATTAGATAATAATGCGATTAATCAAGCAGCGACAACTGTGAATAGAACGAAAG 

CAGCATTACATGGTGATGTGAAGTTACAAAATGATAAAGATCATGCTAAGCAAACGGTTA 

GTCAATTAGCACATCTAAACAATGCACAAAAACATATGGAAGATACGTTAATTGATAGTG 

AAACAACTAGAACAGCAGTTAAGCAAGATTTGACTGAAGCACAAGCATTAGATCAACTTA 

TGGATGCATTACAACAAAGTATTGCTGACAAAGATGCAACACGTGCGAGCAGTGCATATG 

T CAATGCAGAAC CGAATAAAAAACAAT CCTATGATGAAGCAGTT CAAAATGCTGAGT CTA 

TCATTGCAGGATTAAATAATCCAACTATCAATAAAGGTAATGTATCAAGTGCGACTCAAG 

CAGTAATATCATCTAAAAATGCATTAGATGGTGTTGAACGATTAGCTCAAGATAAGCAAA 

CTGCTGGAAATTCTCTAAATCATTTAGATCAATTAAC^CCAGCTCAACAACAAGCGCTAG 

AAAATCAAATTAATAATGCAACAACTCGTGATAAAGTGGCTGAAATCATTGCACAAGCGC 

AAGCATTAAATGAAGCGATGAAAGCATTAAAAGAAAGTATTAAGGATCAACCACAAACTG 

AAGCAAGTAGTAAATTTATTAACGAGGATCAAGCGCAAAAAGATGCTTATACGCAAGCAG 

TACAACACGCGAAAGATTTGATTAACAAAACAACTGATCCTACATTAGCTAAATCAAT^ 

TTGATCAAGCGACACAGGCAGTGACAGATGCTAAAAACAATTTACATGGTGATCAAAAAC 

TAGCTCAAGATAAGCAACGTGCAACAGAAACGTTAAATAACTTGTCTAACTTGAATACAC 

CA(^CGTCAAGCACTTGAAAATCAAATTAATAATGCAGCAACTCGTGGCG7^AGTAGCAC 

AAAAATTAACTGAAGCACAAGCACTTAACCAAGCAATGGAAGCTTTACGTAATAGCATTC 

AAGATCAACAGCA^CGGAAGCGGGTAGCAAGTTTATCAATGAAGATAAACCACAAAAA^ 

ATGCTTACCAAGCAGCAGTTCAAAATGCAAAAGATTTAATTAATCAAACTAAC^ 

CGCTTGATAAAGC^CAAGTTGAACAATTGACA(^GCTGTTAAC(^VAGCTAAAGATAACC 

TACACGGTGAT CAAAAACTTG C AGACGATAAACAACATG CGGTT ACTGATTTAAAT CAAT 

TAAATGGTTTGAATAAT C CGCAACGT CAAGCACTTGAAAGCCAAATAAACAACGCAGCAA 

CTCGTGGCGAAGTAGCACAAAAATTAGCTGAAGCAAAAGCGCTTGATCAAGC^ 

CATTACGTAATAGTATTCAAGATCAACAACAAACAGAATCTGGTAGGAAG^ 

AAGATAAACCGCAAAAAGATGCTTACCAAGCAGCAGTTCAAAATGC^WU\GATTTAATTA 

AC CAAACAGGTAAT C CAA.CACTCGACAAATCACAAGT AGAACAATTGACACAAGCAGTAA 

CAACTGCAAAAGATAATCTACATGGTGATCAAAAACTTGCTCGTGATCAACAACAAGCAG 

TAACAACTGTAAATGGATTGCCAAACTTAAATCATGCACAAC^^ 

CTATAAATGCAGCGCCTACAAGAACAGAGGTTGCACAACATGTTCA^CTGCTACTGAAC 

TTGATCACGCGATGGAAACATTGAAAAATAAAGTTGATCAAGTGAATACAGATAAGGCTC 

AACCAAATT ACACTGAAGCGT CAACTGATAAAAAAGAAG CAGT AGAT CAAG CGTTACAAG 

CTGCAGAAAGCATTACAGAT CCAACTAATGGTTCAAATGCGAATAAAGACG CTGTAGAC C 

AAGTATTAACTAAGCTTCAAGAAAAAGAAAATGAGTTAAATGGTAATGAGAGAGTCGCTG 

AAGCTAAAACACAAGCGAAACAAACTATTGACCAA.TTAACACATTTA 

TTGCAACTGCTAAACAAAACATTGATC 



LOCUS 9E (M13) 



GAT CGTGTATTAGCCTCACAT C CAGATGTTGCGACAATACGT CAAAACGTGACAGCAGCG 
AATGC CGCTAAATCAGCACTTGAT CAAGCACGTAATGGCTTAACAGTCGATAAAGCGCCT 



42 



WO 03/011899 



PCT/GB02/03606 



TTAGAAAATGCGAAAAATCAACTACAACATAGTATTGACACGCAAACAAGTACAACTGGT 

ATGACACAAGACTCTATAAATGCATACAATGCGAAGTTAACAGCTGCACGTAATAAGATT 

CAACAAATCAATCAAGTATTAGCAGGTTCACCGACTGTAGAACAAATTAATACAAATACG 

T CTACAGCAAAT CAAGCTAAAT CTGATTTAGAT CATGCACGTCAAGCTTTAACACCAGAT 

AAAGCGCCGCTTC^WVCTGCGAAAACGCAATTAGAAC^W^GCATTAATCAACCAACGGAT 

AC^C^GGTATGACGACCGCTTCGTTAAATGCGTACAACC^W^ATTACAAGCAGCGCGT ; 

CAAAAGTTAACTGAAATTAATGAAGTGTTGAATGGCAACCCAACTGTCCAAAATATCAAT 

GATAAAGTGACAGAGGCAAACCAAGCTAAGGATCAATTAAATACAGCACGTCAAGGTTTA 

ACATTAGATAGACAGCCAGCGTTAACAACATTACATGGTGCATCTAACTTAAACCAAGCA 

C^CAAAATAATTTCACGCAACAAATTAATGCTGCTCAAAATCATGCTGCGCTTGAAACA 

ATTAAGTCTAACATTACGGCTTTAAATACTGCGATGACGAAATTAAAAGACAGTGTTGCG 

GATAATAATACAATTAAAT CAGATCAAAATTACACTGACGCAACACCAG CTAATAAACAA 

GCGTATGATAATGCAGTTAATGCGGCTAAAGGTGTCATTGGAGAAACGACTAATCCAACG 

ATGGATGTTAACACAGTGAACCAAAAAGCAGCATCTGTTAAATCGACGAAAGATGCTTTA 

GATGGTCAACAAAACTTACAACGTGCGAAAACAGAAGCAACAAATGCGATTACGCATGCA 

AGTGATTTAAACGAAGCAGAAAAGAATGCATTAACACAACJ^ 

GTGCAAGCAGTAAATGATATTAAACAAACGACTCAAAGCTTAAATACTGCTATGACAGGT 
TTAAAACGTGGCGTTGCTAATCATAACCAAGTCGTACAAAGTGATAATTATGTCAACGCA 
GATACTAATAAGAAAAATGATTACAACAATGCATACAACCATGCGAATGACATTATTAAT 
GGTAATGCACAACATCCAGTTATAACACCAAGTGATGTTAACAATGCTTTATCAAATGTC 
ACAAGTAAAGAACATGCATTGAATGGTGAAGCTAAGTTAAATGCTGCGAAAGA^GAAGCG 
AATACTGCATTAGGTCATTTAAACAATTTAAATAATGCACAACGTCAAAACTTACAATCG 
CAAATTAATGGTGCGCATCAAATTGATGCAGTTAATACAATTAAGCAAAATGCAACAAAC 
TTGAATAGTGCAATGGGTAACTTAAGACAAGCTGTTGCAGATAAAGATCAAGTGAAACGT 
ACAGAAGATTATGCGGATGCAGATACAGCTAAACAAAATGCATATAACAGTGCAGTTTCA 
AGTGCCGAAACAATCATTAATCAAACAACAAATCCAACGATGTCTGTTGATGATGTTAAT 
CGTGCAACTTCAGCTGTTACTTCTAATAAAAATGCATTAAATGGTTATGAAAAATTAGCA 
CAATCTAAAACAGATGCTGCAAGAGCAATTGATGCATTACCACATTTAAATAATGCACAA 
AAAGCAGATGTTAAATCTAAAATTAATGCTGCATCAAATATTGCTGGCGTAAATACTGTT 
AAACAACAAGGTACAGATTTAAATACAGCGATGGGTAACTTGCAAGGTGCAATCAATGAT 
GAACAAACGACGCTTAATAGT CAAAACTAT CAAGATGCGACAC CTAGTAAGAAAACAGCA 
TACACAAATGCGGTACAAGCTGCGAAAGATATTTTAAATAT^ATCAAATGGTCAAAATAAA 
ACGAAAGATCAAGT TACTGAAGCGATGAATCAAGTGAATT CTGCTAAAAATAACTTAGAT 
GGTACGCGTTTATTAGATC 



LOCUS 10 (D9) 



GAT CGTCGGCTAAAACTTGATGTGTTACATCTAAACCAAACACATTTATAGTAAT C CCAC 
TTTCAAAAACACGCTTCGCTGCTTCAGCATCTACCCAAATATTGAATTCTGCTGTAGGCG 
T C C AAT TT C CAAATGT AC CAC CAC C CAT CAAAGTAATAGATTCAAT ATG CT CAGCGATT C 
TTGGCTCACGAATCAATGCCGTTGCTACATTCGTAAGAGGACCTGTCGCTACAATTGTTA 
CAGGTGTAT(^CTCGTCATCACTTTGTTTATAATCACATCTGATGCTGGCATTGCAACTG 
CTTGACGTGATGGTGTCGACGGTAGTTTCGGACCATCTAATCCAGATTCCCCATGTATTT 
GAGAAGCAAAGGCAGCTGGTTTAATTAACGGCCTATCCGCACCTTTCGCTACTGCTATAT 
CTTGGCGTCCCATAATATCCAATACGTTCAAGGCGTTTGTCGTATTCTTGTCAACTGATT 
GATTACCTGCGACTGTTGTTACAGCTAATATCTCTAGTGGACTGTCAATTGCCCCCGCTA 
AAATTAATGCTATTG<^TCATCGTGTCCTGGATCACAATCCATAATAATCTTTCTTTTCA 
TTTATATAT CCAC CTTTCTTAAGTTGTTAT CGATAGCTTATGT ATATTTATTTATGTGGT 
GAATCATGTTTATTTTGAAAAATAGTTTTAACTTTCTCATATTTTTGGATACAAACACTA 
TTTATCTATTTTATGGCTTATAAATTTATCCGATATGCCTTATCAACCTACCTCGCTAAA 
AATAGGATGTCTACATATCTATACCGACTTTTGTCAACTCATTTTCACAACAATATAAAC 
AGCAATTTATATGATTGTTACATGATTCAAACAATTTTTATGAAAAATATTTTCATACAC 
AGAATATATATTGATATTAAATTTCTCAAAAGCTATATTGAGAATAATTAGGAGGGATGT 
TGATGAAATCTTTATTTGAAAAAGCACAGCAGTTCGGCAAGTCCTTTATGTTACCTATCG 



43 



WO 03/011899 



PCT/GB02/03606 



CAATCTTACCAGCTGCAGGTCTATTGTTGGGTATCGGTGGTGCATTAAGTAATCCAAACA 
CCGTTAAAGCATACCCTATTTTAGATATTACCTTATTACAAAATATTTTTACATTAATGT 
CAGCTGCAGGTAGTATTGTTTTCCAAAATTTACCGGTCATCTTTGCAATTGGTGTCGCAA 
TCGGATTATCTAGAAGCGATAAAGGTACTGCAGGTTTAGCTGCGCTGCTCGGTTTCTTAA 
TTATGAACGCAACTATGAATGGCTTATTAACTATCACGGGCACATTGGCAAAAGATC 



LOCUS 11 (DIP) 



GATCGTCGGCTAAAACTTGATGTGTTACATCTAAACCAAACACATTTATAGTAATCCCAC 
TTTCAAAAACACGCTTCGCTGCTTCAGCATCTACCCAAATATTGAATTCTGCTGTAGGCG 
TCCAATTTCCAAATGTACCACCACCCATCAAAGTAATAGATTCAATATGCTCAGCGATTC 
TTGGCTCACGAATCAATGCCGTTGCTACATTCGTAAGAGGACCTGTCGCTACAATTGTTA 
CAGGTGTATCACTCGTCATCACTTTGTTTATAATCACATCTGATGCTGGCATTGCAACTG 
CTTGACGTGATGGTGTCGACGGTAGTTTCGGACCATCTAATCCAGATTGCCCATGTATTT 
CAGAAGCAAAGGCAGCTGGTTTAATTAACGGCCTATCCGCACCTTTCGCTACTGCTATAT 
CTTGGCGTCCCATAATATCCAATACGTTCAAGGCGTTTGTCGTATTCTTGTCAACTGATT 
GATTACCTGCGACTGTTGTTACAGCTAATATCTCTAGTGGACTGTCAATTGCCCCCGCTA 
AAATTAATGCTATTGCATCATCGTGTCCTGGATCACAATCCATAATAATCTTTCTTTTCA 
TTTATATATCCACCTTTCTTAAGTTGTTATCGATAGCTTATGTATATTTATTTATGTGGT 
GAATCATGTTTATTTTGAAAAATAGTTTTAACTTTCTCATATTTTTGGATACAj\ACACTA 
TTTATCTATTTTATGGCTTATAAATTTATCCGATATGCCTTATCAACCTACCTCGCTAAA 
AATAGGATGTCTACATATCTATACCGACTT TTGTCAACT C ATTTTCACAACAATATAAAC 
AGCAATTTATATGATTGTTACATGATTCAAACAATTTTTATGAAAAATATTTTCATACAC 
AGAATATATATTGATATTAAATTT CT CAAAAGCTATATTGAGAATAATTAGGAGGGATGT 
TGATGAAATCTTTATTTGAAAAAGCACAGCAGTTCGGCAAGTCCTTTATGTTACCTATCG 
CAATCTTACCAGCTGCAGGTCTATTGTTGGGTATCGGTGGTGCATTAAGTAATCCAAACA 
CCGTTAAAGCATACCCTATTTTAGATATTACCTTATTACAAAATATTTTTACATTAATGT 
CAGCTGCAGGTAGTATTGTTTTCCAAAATTTACCGGTCATCTTTGCAATTGGTGTCGCAA 
TCGGATTATCTAGAAGCGATAAAGGTACTGCAGGTTTAGCTGCGCTGCTCGGTTTCTTAA 
TTATGAACGCAACTATGAATGGCTTATTAACTAT GACGGGCACATTGGCAAAAGAT C 



LOCUS 12 () 



ATACACAACGGCTGGTTTATGTTTAGCATCGATTGTTTTACTGTCATCGTAAAATGCAGC 
TAACATCGCTTCATCTTCATTGTCATGTAATGATTTGTGCAAATGAATTTTTTGCATCAT 
TAATTGATAATCTTTAGGAATAACTTTAACGACGACATCTTCAATGCGATCAAAATGTTT 
TAACACATGAATCGCTCTCGTACTATTCGTGTGTGACACATGTTCTTCCAGCATTTGCTT 
AATGAATGCTTTTTCTTCTTGGTGTTTAATCTTTGTAAACGAAAGCGTATCTAGTTGATT 
ATTTTCAACAAAAGCTTCTACATCAGACGGGATAACGTAAGCAATACCACCACTCATACC 
TTGACCGAAGTTCTTACCTACATCACCTAAATTAATGACATGT C CAC CAGTCATATACTC 
TAATCCATGGTCGCCGATACCTTCAACGACAACATCTACACCACTATTTCTAATACAGAA 
TCTTTCTCCTGCACTACCGTTAATAAATGCCTTACCACTTGTCGCACCATAGAATGAGAC 
GTTACCAGCAATAATTTCATTTTGTCGTTCTTCAAAAGGTGCTTTGACAATGACCGTACC 
AC CAGATAATCCTTTAC CAACATAGTCATT CGCATCT CCAGTATGATGAAT CATTAAGCC 
TTTCGGTGCATATGCTGCAAGACTTTGACCAGCATGACCATTCGTATAAACATTAATTGT 
ATTTTCAGGAAGTCCTGCTTCTCCATATTGTTTCGAAATCTCACTACCTGTAATAACCCC 
TACATCACGTTGTTCATTATTTACTGTAAAGCTACCTGTATAGCGACGCCCTTCAGCAAT 
ATATGGCTTCGTTACTTCATATAAATTTGTTAAAT CAAATC CATGCTCAAGATTATGATT 
TTGTTGAATTTCTTTTGTGTTTGGCCCATCGAAAGGACATAACAGTTTTTCAACATCAAT 
ACTAGCCGCTTTGCTATTCGCTTTTAATGTTGATGATCGTTGTAATAAATCAGTTCTTCC 
AACTAAGTCTTCTACACGTTTCAAACCTAAAGATGCTAAAATTTCTCTTAATTCTTGTGC 
AATAAAATGCATAAAATTAACAACATGATGTGCTTTACCTCTATATAAAGCACGTAAATC 
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TTTGTTTTGAGTTGCAACTC CTACTGGACATGTATCTTTATGG CATACACGCATCZATAAT 

ACAGCCCAACACCACTAATGGTGCAGTTGCAAATCCAAATTCTTCCGCTCCAAGCGC^ 

TGCGTACGCTACATCTTTACCAGTTAATAACTTACCGTCTGTTTCTAACTTAACACGACT 

TCTTAAGTCATTTAGTTTTAATGTTTGATGTGTTTCTGCTAAACCAATGTCCCAAGGAAC 

ACCGGCATGCTGAATACTCGTTTTGGGTGAAGCCCCTGTACCACCATCGTAACCACTGAT 

GACAATTTTATCTGCAAATGCTTTTGCCACCCCAGATGCAATGGTACCAACACCTGTTTT 

CGAAACTAATTTTACCGCGATATCTGCATCTTTATTCGCATTTTTCAAATCATGTATCAG 

TTGCGCTAAATCTTCTATTGAATAAATATCATGATGTGGCGGTGGTGAAATCAGACCGAT 

ACCTGGCGTTGACCCTCTTGTCTTCGCAATCCACGGATATACCTTAGTACCAGGTAATTG 

ACCACCTTCACCAGGCTTTGCACCTTGCGCAACTTTAATTTGAATTTCTTTGGCATGTTG 

TAAATAATCACTAGTTACACCAAAACGCCCAGAAGCAACTTGTTTAATCGCACTTACTTT 

GTTGCTTCCATCAACTTGTACTTCATAACGTTTTGCATCTTCGCCACCTTCACCACTATT 

ACTCTTTCCACCTAATTGGTTCATGGCTTGTGCTAACGTTTCATGTGCTTCCGCTGAAAT 

CGATCCATAACTCATCGCCCCTGTATTAAAGCGTTTGACAATGTCACTTACCGGTTCAAC 

TTGGTCGATGTCAATCGGTGTACATGCTTTAAATTCAAGTAAATGTCTAATGTGATCTGT 

TCTATTTTTGTTCACCGCTTCAGAGTATGCTTTAAATTGCGCATAGTCATTTTCTTTACA 

TGCGTGCTGCAATAAGAAAATAGATTCCGGATTAAAAGCATGATGTTGACCTTGTTGTCT 

CCATTGGAATGTACTAC CTGATGCAAGATAATTAT CATCACTTTGTTGACGTGCTTTATT 

TTCAGCATCAATTTGAT CAATCGAAATACCAGATAACTTAGACTGTGT C CC AGTAAAATA 

ACGATCAATCACATCATGAGACAAGCCAATCGCTTCAAATATTTGTGCCCCTTGATAACT 

TTGCACTGTCGAAATTCCCATCTTAGCCATTACTTTAATGACACCTTCTGACAATACATC 

CGTATATGTCTTAACATTATCGACAACGGTGCCTTGTAACCCTTCTGTCAATGTCAGTTG 

TTCAACTGTACGTTGCGCTAGGTATGGCACAATTGCATTCGCGCCATATGCGAGTAAACA 

AGCAACATGATGCACTTCTCGTGTCTCACCAGATTTAGCGACTAAACTTGTAGACATACG 

TAAATCTGCTTTAATAAGTAATTGATGCACATGACTTATTGCGAGTAACATCGGCATTGC 

AAAGCCATTGCTATCAACTAATCCACTATCATCTAACACTAGAATTTGAGCGCCTTGCTT 

TACAGCATTCACTGCTTCTCGGCCTAATGCTTCTAACGCATCTTCCAAATCCCCTTCATA ~ 

TACCGTTGATAAATAAGTTAATTTAAAATGTTCCTGATCAATCGCTGCTAAGTGTGATTC 

ATTCAATACCGGCCTTTTCAATTGAATACGATCTAAAACCGTTTCGTCAGGTGCTAGTAA ~ 

GTTACCTTCGCCACCTAAATAAGAAAGTTCACTCGTTACGATTTTTTCACGATACGCATC 

AATTGGTGGATTCGTAACTTGTGCAAACAGCTGTTTAAAGTAATTAAATAGTGATTCTGG 

TCGCTCGTTCAACACTGCAATTGGCGCATCATATCCCATTGCACCGATAGGATCCTTCTT 

ACCTTCTACAAGTTCCTGAATATACTTATGAATCTCTTCTTTCGTGTATGCAAACTGACG 

TTGTAATTTAAATAACGTCTCATCTTTCCATTGCGAATCTTGATATTGTATATTTTCAAA 

ATCAAAGT CAACTTTATGGTTATCAAT CCACGC TTTATATGGTAATT CTCCAGCAATCGC 

ACCTTTTAAATCATTATTTTCAATGACTTTATTCTGTTTAAAATCAACAAGCAATAACTT ~~ 

TCCAGGATTCAATTGACCTTTAAAAGGAACATTACTTTCAGGTACGTCCACAACACCGAC 

TT CAGATGAAAAGACAATAAAGTTAT CTTTAGTAATCGTATAACGACCTGGACGTAAT C C 

ATTTCTATCTGTAAGCGCGCCAAGTTTGTCACCGTTACAGAACGAAATCATTGTAGGACC 

ATCCCACGGTTCGATTAAATAACTATAAAATTCATAAAACGCACGTACATTTGCATCATT 

CGCTTCATTATATAACCAAGGTTCAGGTATGAGTAACATCGCTGCCTTTTCTGGCTCCAT 

GGCTAACGATAAGAACTCTAGCGCATTATCTACAATGGCAGAGTCACTACCATCCTCATC 

GACAATTTGAAACACTTTATGTTGATC CT CGCCAAATAATGTTT CGATT AATTTATGTTG 

GCGTGCT CGCATCCAGTTTACATTAC CTTTAAT CGTGTTAAT CT CACCATTATGCATTAA 

CATACGGTTAGGATGTGCCCTTTTCCAACTCGGGAATGTATTCGTACTAAATCTCGAATG 

CACTAACCCTAGCTTTGATTGATATAAATCATCCGATAAATCTGTATATAGTTTTTTAAT 

TTGGTCTGATCGTAACCAACCTTTATATACAATTGTTTTGCGTGATAAGCTCGTAAAATA 

CAATTCTAAATCGCACTGAGTCGAATAGAACTCTAATTGTTTTCTCGCTAAAAACAAACG 

CTTTTCAACATCTTCAATGTCCCTAATATCAATAAACACTTGTTGAATGACTGGCATCGT 

ATCTGCTACATGTTTAGCAATGGCATCTTTATTAACTGGTACATTACGATAACCAAGAAT 

TGATAACCCTTCGCCTTCAAAATATTTTTTAAAAACTACTTCATGTTCAGAACCTAAAAT 

GCGTTCTTTGGAAAAAAATAACCCCACGGCATATTCACCTTCACCTGGGATATCAAAGTC 

CGTTACATGTTGTTTGAAAAATGCAAAAGGTATTTCAGTCATAATACCTGCGCCATCACC 

AGTGATGCCATCTGCGCCGACCCCGCCCCT ~~ — 
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LOCUS 13 (D18) 



GATCCATTGTTCG(^GCAGCTGATGTCATTTCATACATAACTTGTGAAATACCATGAAAA 

GACGGATTCGTTATACTTTCACTTGCTCCAGGAATCATAAAAGCAAGTGCTGAAAATACT 

AAAATTAAAATTGGGTGTATGAGAAAGACTAAGACAATACATTT CATTT CACGGGCGCCA 

ATTGGCATATTTAAATATTCTGGTGTTTTACCAACCATCAAACTGCATATAAACACCGTC 

AGTAAGACAAATATCAATAAATTCATGAGTCCTACGCCTTCGCCACCAAATACAACATTT 

AGCATCATTAATACCATTGGTCCTAATCCACCTATAGGCGTTAAGCTATCATGCATGTTA 

TTAACAGAACCCGTTGTAAATGCCGTCGTAATAACTGTAAATAGTGCTGACAAACCTGCT 

CCAAACCGTACCTCTTTACCTTCCATATTCGGTCCATAAATGCCTAAATTCGCTAGTATT 

GGATTAC CACGATACTCACT C CACATAGTTAATGTAAGAATTGCTATAAAAATGAAAAAC 

ATTGCGACAAATAATATCAACGCATGACGATGTACTCGTTTACCATGTCTACTTAACATG 

CGACCAAATAAGAACAACATTGACATAGGAAGTAACAT CATACTGC CCATT T CTATAAAA 

TTGCTCCAAATATTTGGATTTTCAAAAGGTGTTGCAGAATTTCCTGCTAAAAATCCTCCA 

CCATTCGTACCAAGATGTTTTATTGATTCAAGTGATGCAATAGGTCCAAATGCAATATGT 

TGAATATGTCCGCTTAAAGTCCGAATCATTAAATTAGCATGCAACGTTTGTGGTACACCT 

TGAGTCATCAATAAAATACTAATTAAACATGATAATGGTAAAAGTACTCGGACAATAAAC 

CGAACAATATCTTGATAAAAATTACCAATGATATTAGTTAATCCAGTTAAACGTCTCAAC 

ATCGCTATACAAACGGCGTAACCTGATGCACTAGATGTAAACATTAAATATGTCATTACA 

ATCATTTGCGTTAAATATGTCACATCTGATTCACCGTTATAGTGTTGTAAATTACTATTT 

GTTAAAAAAGATATTGCTGTATTAAACGCTAAATCTATCGATTGGTTTAAATTATGATTT 

GGATTTAAAAAAAGCCATTGCTGAACTATTAGCAATACAAATGTTATAAACCCCATAAAT 

CCATTAAATGCCAGAAAATGTTTGACATATGTTTTAGCTGACATGTGTTCTAAATCTGTG 

CCGATAATTTTAAAACACATATTTTCAAATCTAGTAAATATTAAATCTACTCTTGACGAT 

TGCACC^TGCTACGCGATATAGATATCOVCTAAAAA(^TACGTAATC7VTAACCATCATT 

GTTAGAAACAAAATTATTTCCATGATAACCCTCACTTAATATATTTCTAAAATTTTTCAC 

TACGAATTAAGGCA.TAAAATAAATACAAAACTAATGCAATAACTACCAGTAATAAAACGA 

TGAGCATTGCCATAACCTCCTTACAACACAACAACATCGTAACAACTTGTTTATGAGAGA 

AATATTAATTTTCAAACTTAGTTATTAAGAAATCATTAAGATGTGTATGCAGAAATAAAT 

TTTATAGCATTTAATTGTGAAGAATATTATGATATTGCTATCGAGGTGAAGGTTATGTCA 

AACACTGAAT CGCTAAACAT AGGAAAAAAGCGTGGAT C 



LOCUS 14 (D21) 



GATCACTGCAT CT CCATCATTAACAC CGT CATTTTG ATT C T CAACGATGAATGGTACTAC 

GAATTCGTCAGTTAAGCCCTCATTATAGCTTGCTTCTACACCTTCTTTGGCAGTTGCATA 

AGTTGGGGCATCAAAATTACGAATAGCATTGTAAGCTTTTTCTTCACGTTCCCAACGTTT 

GTCACGATCCATTGCATAATAACGACCAGACACAGATGCAAATTGACCAATGCCTAATTC 

ATTGAATTTAGCTTCAGTCTCTTCGATGTATTTCAAAGCGGATTTTTGATCTACGTCACG 

GCCATCTAAAAATGCGTGTACGTAAACTTTTTCAACACCTTGTTTTTTAGCAAGTTCTAA 

CAAAGCAAATAAATGTTTGTAATGACTGTGTACACCACCGTCAGACAATAAAC 

GTGTAACGCTGAATCATGTGAATTCACGTGTGC^ATTGCATTATTTAAAACATCATTTTC 

AAAGAAATCACCGTCTTCAATTGATTTATTGATTCGAGTTAAACTTTGATAAACGATACG 

TCCTGCACCGATATTCATATGACCAACTTCTGAGTTACCCATTTGTCCTTCAGGTAGTCC 

AACATCTAAGCCACTCGCTTCGATTTGAGTCGTTGGATATTTGTTGTAATAACGATCAAA 

ATTAGGCTTGTTTGCTAATTTTACCGCATTACCATGTTCGCTTTCGCGGTTCGCAAAACC 

ATCTAAAATAATTAACGCAGTTGGTTTCTTAGCCATGATTATTTTGCACCTTCTAACAAT 

TGTACGAAATCTTCAACTTTAAGTGATGCGCCACCTACTAATGCCCCATCAATATCAGTT 

TGTGCCATGTATTCTTTAATGTTGTTAGGTTTAACACTACCACCATATTGAATACGAGTT 

GCTTCTGATACTTCTTTGCTTGATAAGTCAGCAATAGTTTGACGTACAAATGCACACATT 

TCATTTGCATCTTCAGATGTTGATGATTTACCAGTTCCGATTGCCCAGATTGGTTCATAA 
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GCAATTACAACTGATTTAAGTTGATCTTCAGATAAACCTGCAACAGCTTTCTTAACTTGC 

TCACCTACAACATCGTTAGCTTTACCACTTTCACGCTCTTCGTCTGTTTCACCAACACAT 

ATAATTGGAGTCATTCCATGTTTGAAAATAGCGTGCGCTTTTTTGTTAATTTCTTCATCT 

GTTTCGTGGAATAATTCACGACGTTCAGAATGACCGATAACAACGTATTTAACGCCTAAA 

TCTGCTAATGCAACTGGAGACGTTTCACCTGTGAACGCACCATTATCTTCGAAATACGTA 

TTTTGAGCACCGATTTCTAAACCTTGTGCTTTTCCTTCTTTAACTGCAGTAGTTAATGCA 

TCTAATTGAATTGCTGGTGCACAAATTACTGATTCTACTTCTTTTGAATCTGGTAGTGTT 

GGTAATGTATTGACGAAGTCTTTTGCTTCTTGTACTGTTTTGTTCATTTTCCAGTTACCA 

GCTATAATTGGTGTTCTCATTAAAGACACTCCTTGTTTTGTAAATATTTTTGAAAAGTGA 

TGAAACACGATGTCATCTTGTGACTGTTTTCCCGTAACAATGTTAAACA^CATGCCACA 

TCACTTTAAACTATCACTTTATTATTTATTATTGATTGCTTTGATACCAGGCAATTCTTT 

ACCTTCTAGGTACTCTAATGACGCGCCGCCACCAGTTGAAATATGAGTGAAGTCATTTTC 

AAAACCTAAAGAGATTGCTGCTGCAGCTGAATCACCGCCACCGATAATCGTAATTGCATC 

TTTAAGGTTTGCAATTGCTTTAC^TACAC(^ATTGTACCTTGTGCAAAGTTACTGAACTC 

GAATACACCCATAGGTCCATTCCATACAACAGTGTGCGCAC CTT CTAATT CATCTGCAAA 

TAATTTTACAGTGTTTGGTCCAATATCCATACCTTCTTGGTCTGCTGGAATTGAATCAGA 

TGGTACTACAGTGATTTTGGCATCATTAGAAAATTCTTTAGCAACTTTAGTGTCTACTGG 

TAATACAATTTTATCACCATGTTTTTCTAATAAATCTTTTGCGAAGTCGATTTTATCTTC 

TTCTAATAATGAAATACCAATTTCTTTACCTTGCGCTTTTAAGAAAGTATAAGCCATACC 

TCCGCCGATGATAATTTTATCAGCTATGTTAACTAAGTTTTTGATGACATTAATTTTGTC 

AGATACTTTTGCTCCACCTAAAATAGCAACAACTGGTTTATGTGGATCGTTAACTACGCC 

GCCAATAAACTTAATTTCTTTATCCATTAAGAATCCAGCTGCAGTTTCTAAATGTGTAGA 

AATACCAACATTAGATGCATGCTCACGATGCGCAGTACCAAAAGCATCATTTACAAA 

ATCACCTAAAGATGCCCAGTATTTAC CTAATT CTGGAT C 



LOCUS 15 (II) 



GATCCTGAAACGTAATTAATTGAAACTGTAGAAC CTT CAGTCAC CTTGTTGT C TTTT CTA 

ATCACTACTACTGGTAAATTTAAAATATTAGCAACCGCATTTGCCAATGAAATACCTTTT 

GTCGCAATGGTAACAACAGCATCTAATTTTTCTTCCATGTAAATACTGGCAATTAACTTA 

CCAACTTTGTTTAGTAGCGATGGATTACCTACCAAATCTGATAAAAATAAATATCCGCCA 

GGTAACAAACGTTCTTTCTCTTCTAATAGAGTAATGACCTCATTAACAACTTCAGTCGCC 

TCTTCTTTACTCATCATTGGTTTATACGTAACACCACCACTTGCGCCAGCAGTAGTAATT 

ACTGTACCTAACTTTTCTTTTTGGAATGTATTTTTTATAATTTGGACATCTTCACTTATT 

GAAGACTTCGCCTGTTTAAATTTTTTCACAAAAAAAGTTAATGGAATCAATTTATTCGGA 

TGGTTCATCAAATATTGCGTCATAAAAACAATTCTCTCGCTTCGTTTATATCTCATCTTT 

TCAACCCTTCTATCCTAATAGTCTAACTAAGTACACTTCATTACAACAACCGTTAACTGC 

ATTATAAATATTTTTTGCTTGGCTTTCTTTTCGTGCTAGCCCATACACAGTAGGTCCGCT 

TCCACT CATTAACGCAC CAT CTGCACCACTTTTCAACATATTATTTTTTAATTTATCGAT 

TTGTGGGTGTTTTGAAACAGAAATTGGCT CTAAT CGATTAGACAAACTTTGACATAATTG 

TTGATAATCTCGATTTTCTAAGGCCTCATAACACATTTTCGTATGTACGTCGTAACGCTT 

AT CTAAATTAATCAACTT AAATATAT CTGGTGATGATATGC CTAAGTTTGGT TTAGCAAG 

AATCACCCAAGCTGAAGGTGGTTTATTTAAAAACTCGATTTTCTCTCCTCTTCCAGTACA 

TAGTG CAGTTTTATTATAAAT ACAAAACGGAATAT CTGTC C CGATTTTACTG C CTAGT AG 

AGCCAATTCTTCCAAACTCGCCCCTATATCAAAAAGTCGATTCAATCCTCTTAACGTTGC 

TGCTGCATCAGCCGAACCTCCAGCTAAGCCAGCAGAAACAGGTATTTCTTTATCGATAGA 

AATTGTTACACCTTGCTTTAGTTGATATTGCTCAATAAATAGTTGCGCTGCACGATATGC 

GAGATTTTTATGATTAGAAGGCACATAATTATGTTCAftTCTCAACAACTATCTTTCGATC 

TTTTCTTTTATGAAAAGTTAAACGATC " 



LOCUS 17 (13) 



GATCGACAACACTCTAAATATATAGAAAATAGGTATTAATTTAACTATAAATCTAAATAA 
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TAATGCA^GATGATTAAAATAACGATAGCTAAAGGAATACCAATAA,TAAAATCTTTGGT 
CGCTAGCTCACCTATCATCCCCATATAGAAAATGATAACCTCGACACCTTCACGCAACAC 
AGATATTAAAC CAATCGTCGCTAACAATAC CAAATTACCATTACTAAT CGCATTAGCATA 
CATATTTTTAATCATGTCATTCCAACGTTTTGCATTTGAACGTTTGTGCATCCAAACACC 
AACGATAAACATTAATATGACCGCAACGATACCTAATCCCGCTTCCATACTTTCACGAAG 
AATGCCACTATTCCCTAAAGTTTCTACAAACGTAATTGCTAAGATAATACTCAGTACAAG 
TCCGGCAATTGCACCACCAATCACACTTGCAGTCCCTTTCTTATCTTTTACATTACGCGT 
CATGGTAGTCAATGTCATTACAATTAACAACACTTCTAGCCCTTCACGTAAAAAGATAAT 
CATCACATCGACGAAGCTATAACTATGGCCAACAACCTCTTTAATTTGGTTATTTAAATC 
TACTAAAC CAT CTTTCACATGTGCTTT ATTATGTTCGTCTAATACACTTTGAT AAT ATGG 
TATTTTATCTTCAATTTTCGTATACAAAGCACCGTCTTTAGTTTGAATTTGACCTTCAAC 
ATACGGCCAAGTTTCTATAAAATGTGTAAGCGCAGCATCAGCATCCGACAATTGATTGTC 
GT CGATAGCTTTAAT CGCCTT CTCTAACGCATC ATTTAATTGTGATACATGGTATTGATC 
ATTTGCAGACGTATTACTTTTTTTATCGACATGATCAATATTTGATTTAAAAGTTGTCCA 
AGCATGTGACACTTTTGCCGTATCTAATGGTGACTTATGAATTGCAATTCTAAGTTGTAA 
TAATGCGACTTCAATTTGTCCATATTGATTTGCGTCATAATTGCGAATCACTGTTTCATT 
ACTTGTCCAAATCTGATTCAAACTATTGTTCAAAGATTCTAATTCCGCTTTATTTTTATC 
TTTAATCGCTTTTGTCATCGCAGCATCTTTAGCATCGACTTGCTGTTGCAATAGTTTAAT 
TTTAGAACCCGCATCTTTACTAGCCAATTTCTCTTCATAAGCAATTAATGACTTCGTTAA 
TTGCGAAAGTGTATCTTTTTGATTATCATTCGCTTTTGCATCTTCAAGCTTTCTCACATC 
TGATTTGACAGCATTACTTTCACTATTATCTTCAAGCGATAATTTCTTAACTGCACTTAC 
CACTTGCTCAATTGCTTTCTGCTTATTGTCATTCGATATCGAATTATTAGAAAGTGCAGA 
TTTCGCATCCGTTATCACACTATATACATCACTAATACTTTGTTGTTCTGCTGCCTGACT 
TTTCAGTAACCCAAAGCTACACACCATAGCAGCAGTTATTAGCATTGCTACAAATTTAGT 
CAAATAATGTTT CACCAAGGTAT C CTC CCTTACTAACACCTGGTAATACTAAAAATGAAG 
CAGAACCTCTATGTGTAATATATTCATTTAATTTATCATTACTACCTAjVATTATTTTGTA 
TATCGATAAATTGTTTTGTCGCTTTTTGAAAAGCAATAAAAAGTAAGCCTGTTTCGAAGT 
TACCTGTGCGGT CAT CCGTACCATCCAC ATAATTAAAGGCT CTACGTAAAATTGACGTAT 
TTGCTTCTTTCGCTAGCCTCGTATGGGCATCTTTATCAATAATATACTCGCCATGACTAT 
CTTTCGCTTTTAAGTCAATTTCATCAAACTCTTTCCCACCTGTTAACGGTGCACCACTAT 
GTCGTTTCCGACCAAATGTAGCCTCTTGTTCTTCCAGCGCAGTACGATC 



LOCUS 18 (15) 



GATCGTTTAAATGTTCAATATATTCCGCTGCACTTTGCGCTGCAATACTACCATCGCCAG 
TAGCAGTGACAATTTGGCGTAAACCTTTGTCGCGAACATCTCCTGCTGCAAAAATACCTG 
GTACTGATGTTGTCATATCATCTTTTGTTACAATATAACCAACATCATTTGTAATACCTA 
AGTCTTTAAATGGCGCTGTTAATGGTTTCATACCAATATAGATGAATACACCATCAGCCT 
CGTGTGTTTCTTCTGAACCATCTTTTGTAGACGTTAATGTCACAGAACCCACTTTGCCGT 
CTTTTTCATTAATTGATTTCAAAGTATGACTCCAAATAAAGTCGATTTTATCATTTTTGA 
ATG CTCT AT CTTGTAAAATACGCTGTGCACGTAACTCAT CACGACGGTGAACGATTGTTA 
. CTTTGT CAGCAAATTTAGTTAAGAATGTTC C CT CTT CTACTGCTGAAT CACCAC CAC CGA 
TAACGAATAGGCGTTTATTTTTAAAGAATGCACCATCACATACTGCACAATAACTTACAC 
CGCGTCCACO^GTTCTTGTTCACCCGGAACACCAATTTTCTTGTATTCTGCACCTGTAG 
CAATAATAACCGCTTTCGCTGTTAATTCTTTATTACCAAAGTTAATCACTTTATATTCGC 
CTTTATCTT CTACAGATTTAATAT CT CCATATTGATAAACTGCACCAAACTTTTTAGCGT 
GTTCAAACATTTTTGTAGATAAATCTGGACCTGTAATCATTTCGAAACCAGGGAAGTTCT 
CTACTTCTTCTGTATTAGCCATTTGACCGCCTGGAATACCTCTTTCAATCATAACTGTTT 
TTAAATTAGCACGTGATGCGTATACTGCAGCAGTCATACCAGCTGGACCTGCACCGATAA 
TTGCTATATCAAAATCT ATTTCAGTCATTTTATTAACGC CT CCTCATTATTAATCATTAT 
GCGCATTAT ATAATAAAT CT AACTTTT CATAAAT CT ATATGCTCAAGAGAAATTCAATCA 
TTTTGTTCAGTTTATATTGTGTTATGCCTAACCATGTTGTAATTTGCTTCTTTGTAACGT 
TTCGAGGTTGATTTTTAAAATACAAATAAATAAACGCAC CGATATATGGCT CAACAT CAG 
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TTAAAT CTACTTTTTCAGCAATTATGAGTTCAC CTTGATTAATCCATGCAACCATTACAT 
CATTTTCACTTACAAATAATTCATTATGGTAAAGCGTTAATAAGCCGCGATGAATGAAGT 
CTAATTTATTGAGCGTTAAACCTTGAACTAAATACGTTAAATACAATTTCTCATAATTAT 
TTAGATTTTCCAAAACCTGCCAAATACTTTCCGTCATCACAATTTCTTTACCATTTAATT 
GATC 



LOCUS 19 (18) 



GATCGTTGATTTGATTAGTGATGGTTGAACAAATTAAAAATAAACTACTTACTGCAAATA 
CTACGCCCATAACGATAAACGTAGTAGCTGGTGTAGTATAACTTGTAATGGCAGCGCCAC 
TAAGACTGCCAATAATTTGACCAACAACTAACATACTGTTCGTCGTTCCAACAAATGTGC 
CTTTAAGTTGTTGATGACACGCATTCACGACAACAAACATGACACTTTGAATCAATGCAC 
TATATGTTAATCCTTGAAGTATTCTTGCAGCCATTAAAAACTCTATATTCGTCGCTAAAC 
CTTGCAGTATCGCACTACAACCACATGCAATCGTGGCAAATATATATACTGATTTAACAT 
ATGATTTAT CATTAAAGCGT CCC CATAAAGGCGCGCTTAAT ATCGAAGCCGT CCAAAATG 
CGGACTGTAAAAATCCAATCACACTACGGTCATCTATCGCTGTATGATTCACTGATGAAG 
O^GTGGTGATAATGCAGTTAGCATGCCATACATAGC^AAGTTTGCTAAAACGCCAACGA 
TAATAAATCGACATGTTTGTTGTGTGCATAATAGACATTGAAATGAACGGCGAATACCTT 
' TATTAATATTTGGTGTTTGTGATTTTGGCATATGTGTCGTTTCAATCAATTTTAATGCAC 
CGAAAATACAGACAATAAAAGTAATAACGGCAAT^ 

ATATCGAAGCTGTAACACCGCCAATTAATGGCCCCACAAGAGACCCTGCGCTGACTGAAC 
TTTGCAGTCTTCCTAATACCTTTCCACGATCTTCAGCTGGCGCCTCTGCACTCGCAAACG 
CACTTGATGGATCAACAACACCACCAAATAGT CC CTGCAATAACCT CACAAGTACAAACT 
GTAATGGTGTCGTACACAATGCCATTAAAAATAAGCATACCGCCAAACCAAGTAACGCTC 
TTAACACCATCCATTTTCGGCTGATCTTATCACCTAGCTTCCCCCATATCGGCGAAGCTA 
TCATCGTCGTTACAGCTGGAGCAGCAAT CGCTATAC CACTC CACAACTGTATTTCTACGA 
CTGATAGATTTTGTAGTGATGC(^TATAAATTGGCAATAATGG(^CAAGTACTGTCAGTC 
CAGCAATCGCTATAAACTGACTGAGCCATAAAATGCGAAAGTTACTGCGCCATATAGACT 
GATTAATCATATGTCACCATTGGATTTGGTACGGTAGTTAAACCTGAAGGCATACTACCT 
CCACCACTATCACGTTGATATAGCAATGGTAATAAAATTTGTTTGAATGGCCACGTCTGT 
TTATCAAATAAAATGTGTCTGACAGCTAGCTGATCAGTTGTAACCCAGGAAATAGTTGCC 
ACTTCATTTTTTAAAATTTGTTTTAACAACGACATAAGTTCATGCTCACTTACACC^AAT 
AT^ATCTTGAATTGCATCAATAATGGCATATAGATTTACCGATACAGCTAATGTTTGAAAA 
TAAGCAAiVGAATGTTTCCAAATCCTCATTAATTAGCGTATTAGGTGTATCTTCTCTGACG 
ACATACTTCGGCAATGAAAGCTGATGTGCTGTTAGCCATGGTTTATAAATTCTGACAGTA 
T CATGAT CACGTAACACGCATTTTTGT ACACGTCCATCTT CAAATGACAACAAT ATATTT 
TGACCATGCAACTCTGGTAATGCGCCGTATTGCATAAATGATAGTGTTACCTTTAAAAAG 
ACTTGCGCGATAT CTTCAAATAACGT CATGACATCATTTTTAGAAATATTATCTTTTCCA 
CAAATCATTTGATATAAAGTGCGATCATTTGCCGCGAGTGCTGCCATTGACACTAGCTGT 
TGCGTATCATTTTTGGCTAGCACTTCGGGATACTTTCTTAGCTGAACAGTTAGATGACCT 
AATTGATCTTTGAAAATATCATTATCTTGACCCATATATGACCACCAAGCTGTTTCATCA 
CAAACCATGACATACTTAGCTAGTGCTTCATCTTTTTCTATAAGCTGACGTAATAATTGT 
TCTGCTTGTTCTCCGTTTTTCATGTAACGCGTAGGCGTTAGCCTTAATGCGCCTAATGAC 
TGCATTGCAAATGGTACTTTGACATGGTTATACGGTGCGCCAATATCAATTAATGAACGC 
ATACTTGAAGACGACAGATAATCTCCAAATTTTAACGGTAATAGTACAACCAACTTTTCA 
CTAATCTCTTTCGCAAAGACGTTCGGCAGAATATGCTGATATTGCCAAGGATGTACCGGA 
AATAGTACATAGT CATCTATTGATAAC CCTTGAT CATTTAACATGT CTGTCGCTTGTTCT 
TTTATAGGTACTGTCAAATTTTCTAATTCATCGATATTTGCAGTATCGCCATGAATCATA 
TGTGTCTTTTTAACTGCTGCAACCATTAAAGGAAATGATTGATTTAATTCAGCTTGATAC 
ACTTGATAATCCGCTTCTCTTAATCCTCTTTTTTCTTTAGCTAATGGATGAAATGGACGA 
TCTTTTAAACTTGCAAACTGCTCTGACATCACAAAAGGATGTGACGCTAAATCTAATTCT 
GATAATTGTTTAGCAAGCTGTGTGGCAGCAGTAGTCAGTCCTTCTTCAACGCGAGCCACT 
TCCCATTCATGACTTAGATCACAATTCATATTAGCAATTGTTTGCCAAAATTCAGCTGCC 
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GTTAAAGGTTGCTTAGACACCCTTCCCTCTATCGTAATTGGTTGTGAACTTTCGTAACGA 
AACATATTTAAAGCACTAAAATAAACAGGTATCTTTATTTGTTGTGTTTCACGTTCGTAT 
ATCAAAAGCGTTTGTCCGTTTTCTTTAGTAATCTCACTATTCGATACAATTCCGGCTATA 
TCTTCAAATAATAATGCATCAACTAAATCTCTTAATATTATCGCTTGTGCTGTATTGACT 
GCTGTATGATTCTGCAATGTTCAGACACCTCGCATTCTTAATATAGGTTCAATGTTGTCC 
CAATATTTTGTTGTTGTGCCTGTTGATAAATAAAATAAGCACTTGAAATATCTTCGATAG 
CCATACCCATCGGATTAAGTAATATGATC 



LOCUS 20 (J7/M10) 



GATCGCTTAC AAAACATAACAAG CT TTAAAGAT ATTG C CAAAATT CTTTATT CAACGAGA 

GCAGGCGTTGCTTATATGGCTACAGGTGGTATGGCTGGCGCTTTACGTGCCACATTAGAT 

TATGTCACTGAGCGTAAGCAATTCGGCAAACCAATTAGTAAATATCAGTTAATACAAGAA 

AAGCTAGCAATGATGCAAGGTAATTTAGCTCAAGCAATGGCAACATGTGCTCAATTAGCT 

AATATGCAAGCACATGGTGAATATGACGAGGTTGCAACTTCAACGGCGAAGATGATGAAT 

GCCTTACGTTTGCGTGAGACAGTAGCTATGGGCCGCGGTATTACAGGTGGTAATGGCATA 

CTAGCTGACGATTATGATATTGCACGTTTCTTCTCTGATGCAGAAGCGATTTACACGTAC 

GAAGGTACACATGAAATTAATGC CTTAGTAATTGGACGCGCTTTGACTGGAGATT CTGCT 

TTCGTATAAATAGCAAATAATTATATGAGATGCATTAATTTCACTAAAAAAGACTTATTT 

TAAGCATAAAGCTTTTTCCTTAAATAAGAGGCTAAGATGACTGTCAAAGATACTTAATTA 

ATTTTATAAAATAGCAACGTTATTCCAATTATCTTAATGGTTATCTTATCCTCAACTAAA 

TTGGAGGAATCACTATGACAATTAATAAAGTAACCGTTCTTGGCGCAGGCACAATGGGCG 

CTCAACTGGCAGC7VCTTTTTGTGAATGCTGGACTTAAAGTAAAACTATTAGATATTGTAG 

TGGACAAAAACGATCCAAATCTCATTGCGAAAAAATCTTACGATAAAATTACAGATAAGA 

AACGGCCGCTACTATTCGACTTAAATCTAGCGAGTCATTTAACATATGGTAATTTTGATG 

ATGACTTGGTAAATGATGATGCTGATTTATATATCGAAGCAGTCAAAGAAGATATTGAAA 

TTAAGCATGCTGTTTGGCAACAAGTT CTACAACATGCTAAAGAAGATGGTTTATT CGCTA 

CAAATACAT CAGGT AT T C CAATTAATGCGATTGC T CAAGCATTTAACGAGAAGGATCAAG 

AACGATTCTTTGGTCTACATTTCTTTAACCCACCACGTATTATGAAATTAGTGGAGTTAA 

TACCTACGTCACACACGAAGGAATCTATTATATTAGATGTAAAAAATTTCGCGCAAAATG 

TGTTAGGTAAAGGTGTCATTGTCGTCAATGATGTGCCTGGCTTTGTCGCAAATAGAGTCG 

GCACGCAAACAATGAATGATATTATGTATCGCGCCGAGCAACACAAGATAAGCATTGTAG 

ATGTGGATGCTTTAACTGGGCAAGCGATTGGTCGTCCTAAAACAGGTACATATGCGCTAT 

CTGAC CTAGTCGGTTTAGATATTGCAGTGTCTGTAATTAAAGGCATG CAACAAGTACCTG 

AAGAAACACCTTATTTTCATGATGTCAAAATTGTAAATACGTTGTTTGACAATGGCGCAC 

TCGGACGTAAAACGAAACAAGGATTTTACAAAAAGGATAAAGAAACTAAAGCTCGACTTG 

TTTACGATGTTGAAAAACAAGATTATGTACCTGTATCGCAACCACAATTACCAATTTTAA 

ATGAATTTAATAAAGACTTAGTGCATAACCTTGATACCATATTCAATGCGCAAGACGAAG 

CGGGACTATTTTTATGGGAGACATTACGTAATAATTTCTATTACTCTGCTATCAATGTAC 

CTAAAGCTACCGATGATTTCCGAGACATAGACCGTGCGCTTGTCTGGGGGTTCAACTGGA 

AACTTGGTCCATTCCAATTATGGGATGCAATGGGATACGAACGTGTTAAAACACGTATGG 

AAGACGAACTTGGAGACTTACCACAATGGATTAGTGATTTAGATGGTGGCTTTTATAAAC 

AAGATGAGACCATTGAATATGCAACACCTATTTCTCACTTCGTAAAAGATGAACTTTGGG 

ATAAAGGTGATGCCAAACTTTCCGTAACTCATGATGATCAACTGTTACTGAAATTACAAA 

GTAAAAATAATGTCATTACCGATGAATTCAACGATGCGTTAGTTGATGCGATTGATTTAC 

TGGAAAATGACCATTACACAAGTATGGTTATTTATGCAGATGGTAACAATTTCAGTGTGG 

GTGCTAACCTTTTCTTAATGAAAAAGGCGCATGAAGACGGTCTTGTAGATGATGTCGTTG 

CACAATCAATTGATAAATTACATTATAGCTTTAATCGTTTGAAGTATAGTTTGAAACCAG 

TAGTCACAGCTGTTCAAGGTCGTGCCTTAGGCGGTGGCTGTGAGCTTGTACTTTACTCAC 

CTATTGTTGTCGCTGCAAGTGAAACATATATCGGTCTTGTTGAAGCAGGTGTTGGCTTAT 

TACCGAGTGGCGGTGGCCTTGCAGAAATGGCTGATCGCATATTACGCACATCGCATAAGT 

TTGATGACAAACAAGCTTCCATGACAAAAGTACTGACGAATATCGCATTTGCGAAAGTCT 

CTACAAATGCCTTTGAGGCACGTCGTTATGGTTATTTACGTGATACAGATACGATTATTT 
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TCAATACAGCACAACGTGTCGAAGTTGCGCTCAAACGTGCGAAATATGAAGCAGAAACAA 
ACTATATTCCGAATCCTAGACATCAATATATCGCTTTAGGTGAAGACTTCAAAGCATTGA 
TC CAAGGACAATTAGATGCGCAAAGACGGGGTCATTTTATTAGCGAC CATGATTATCATA 
TTGCCTTAAATATCGCCACAATTTTAGCGGGTGGTGATTTACCAAGAAATACATTTATCA 
ATCAACGTTACATTCAATCGTTGGAGAAAATTGGCTTTATTGACTTACTAAAATCTAAAA 
AATCATATGAAAGAATTGCACATATGTTAAAAACTGGTAAGCCATTACGTAATTAAAAGA 
TAGTCATTAAGAGAGGATGATAACCATGCAAGAAGCATACATTGTAGCTTATGGGCGTTC 
AGCCGCAGCGAAAGCAAAGCAAGGCGCATTATTCCACGAAAGACCTGATGATGTCGCAGC 
CAAAGTATTACAAGGCGTATTGAAACGTATTGACGGAAAATTCAATAAGAATATGATTGA 
AGATGTCATTGTTGGTACGGCTTTTCCAGAAGGATTACAAGGCCAAAACATTGCACGAAC 
GATTGCATTGCGTGCGGGATTAT CTGACACGGTACCGGGT CAAACAGTGAAT CGCTACTG 
CTCATCAGGATTACAAACCATCG CGATTGCAGCCAATCAAATTATGGCTGGT CAAGGAGA 
TATACTTGTAGCTGGTGGCGTTGAATTGATGAGTGCCGTACCAATGGGTGGCAACGAGCC 
CACAAACAATCCAAC CTTACAATATGATGATAT AGGTGCGTCATAT C CTATGGGTTTAAC 
TGCTGAAAATGTAGCATCCCAATTTGACGTATCACGCGAAGATCAAGATGCTTATGCTGT 
CAGAAGT CATCAACGTGC CTATGACGCACAACGTGATGGT CGGTTCAAAGATGAAATTAT 
TCCAATACAAGTAAACTCAGTTGAATATACAA^ 

CTTTGACCAAGATGAATTTATACGCCCTGACACCACGATGGAGGCATTAGCCAAATTACG 

TACAGTATTTAAAGCTGACGGCACTATGACTGCAGGAACATCTG C CC CACT TTCTGATGG 

TGCAGGATTTGTAGTTTTAATGTCTGGAGATAAAGTGAAAGAACTCGGCGTGACACCTAT 

TGCACGATTCGTTGGTTTTAAGGCAGTAGGCGTTGACCCGAAAATTATGGGTATTGGGCC 

TGCATATGCGATTCCTGAAGTATTGTCACTCAGCAATCTATCTGTTGAAGACATTGATTT 

GATCGAATTGAACGAAGCATTTGCTTCTCAAACGATTGCATCTATTAAAGAAGTAGGTCT 

AGATATATCACGTACGAATGTGAATGGTGGCGCTATTGCTTTAGGTCATCCATTAGGTGC 

TACAGGCGCAATGTTAAC CGCGCGTTTACTTAATGAAATGGGTAGACGTCC CGATAGCCG 

TTACGGCATGGTTACGATGTGTATTGGTGTCGGCATGGGTGCAGCTGCTATATTTGAATA 

TGTGCGTTAGAATGGTTGATTTTGGATGAAGCGGATT CGT TTTGTTATTGAATGAAGTAG 

GCTGAAGTTGAAGCCAGTTGAAGTTGAAGCGGGTTGAAGCAATTTCGTTTTATTAATGAA 

GCTGTGTGAAATATAGTGATTGAACAAAAAAAGTGGTTTAATGGGATGGTGGTTATTTCC 

GTTTTAGAATTTAACATTTACACGTCTAATTTTAATCATTGTTTTAAATTTTATGAATCG 

AAGCCCTTTGATTTAATAATATTTGCTAATGCTAGTAACTTATCTGATTGTTCATGTTTA 

AAATAAAGAAAAC CACT CACAT CAGTGTGTGTTCGAACTAGACTTGTAAGTTCCAGTTCG 

GCACGACTTTCTAAAGCAATTATTATTGCTGTGATTGTCGTATATCACTTAGATGTGCGT 

GGTTTATTTTAATAGGTTAGTAATATATTAGGTCATGTTATGTTTAAGACTATAATGAAT 

AAATAATTTAGAAATATGCTTCCGATTGTTCGATGCTTTAATTCAGTTAGAAGCATCATA 

GAATGCATGATTACTGTTGTAAAGATACGTAATGT TTTGTATTGACTGTATGT CTTTGGA 

TAGAGTT ACAAACTTATTTTGTTACT CTAGGCC CATATGTCGCAGTAC CAT CTGCATGTG 

TTGTTACATTGTATGCATTTGTTTTACTTGGCTTCTTGTATGTCGGGCGAGCTCCGTATG 

ACACTTGACCGTTTGCATGTGTTGTTACGTTGTATGCATTTGTTTTGCTTGGCTTGTTTT 

GTGTTGGGCGAGCGCCATATGATACTTGGCCGTTTCCATGTGTTGTTACGTTATATGCGT 

TTGTTTTGCTTGGCTTGTTTTGTGTCGGACGAGCTCCGTATGATACTTGGCCGTTTGCAT 

GTGTTGTTACATTGTATGCATTCGTTTCGCTTGGCTTCTTGTATGTCGGACGAGCTCCGT 

ATGATACTTGACCATTTGCATGTGTTGTTACGTTATATGCATTTGTTTCTGATGGCTTAT 

TGAATCTTGGTCTCGCTTCATATCCAAATGTTCCATCGTTGTATTCACGGATACCTGTAC 

CAGCAT CT CTAT ATTT AAC ATAT TTAGGTGTT TTGTTAAATTGCGGTCT CGGACCATATT 

GAGAAGCTT CTGTTGTTTCAGTTGCTTGAGGTTTAACTT CAATAT CACTTGATT CT CCTT 

GAGTACCTTTTAACGTTGATTCAGTACCTTGTGGTTTTATTTCAAGTTTAGATGAGCTAC 

CTTCAAGACCTTCTAAAATAGGGTTCGTTAACGGTGGGTTTGTATAATTATTGCTTAATG 

ATGGGCCGCTTTGTTCCATTGTTAGAAAATCGGGACCTTGAACGATTTCACCTTGTACCG 

TTTTATTTTCCATCGTTGGATATTCCGGACCTTTTACAATTTCACCTGTAATTGTGCCCT 

GTGGAATTTTAACTAATGGTTGTGCAACTGGTTGTGTTGTTTCTTCAGCTTTACCAGCCG 

TAGTTTTAACCTCTTGTTGGTTATCAACTTTAGGTGCTTGAGGTTCTTCAACTTTCTTCT 

CTTCTTTTACTACTGGCGATTTTGTTTCAGTTTCTCCGTATTTTTTGACAGTTTTCTTTT 

TCCAAGAATCATCTGCTTCTTTAACTGCTTTTTTCGTTTCTTCAACTAATTTATCAAAAT 
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taggtttattatcactatttgttttatagttatgtgttgtaggattatatttcgttatag 

atttcggtctattttgtttagtttccataaagaaatcatcaataattgaatttaagtcat 

caatcatttcttttttaatacgttcatttgtaattttatgtggattgtctgtatctccaa 

ggattaagtccagttttgctcgtaactctttcgcgtgctccccataatccttatcaccat 

aatatgatacaactaatgtat caatttcagatacgagat cgtatactt c cttagttgctt 

tatcttcttctgctgcattaaaagttttcaagtctgaattcttatccttaatatctttaa 

cttctctgtgaaaatcatccagtgctctctttaatgcatcctgtagttcattgtattctt" 

tcat cgaaagtt cttctaaattatatttatgaaaattagc catttttaaatctgtacgag 

gattttcttttttataatttgcataccattgtttataatcttcatattgagatttctttc 

tctccaaaagatattgatcttcccttaataccttttccaacaacctatctttagcttctt 

tataaatattatctccatattcatatttattagttaatcctatagcataaattatatagt 

cttccaaataatatagagctgaatttaaatatctgctatctattaatgtcccatttttac 

tcccagcattaacttgtgatttcccactataatcctttgttactatcgcatctgctttgt 

tatcccatgtaaataagctagatgcaactgctaatgcgcctagcgaaattatttgctttt 

tcataattttttaattcctccaaaatgtaattgccc^tctacattaaagaaa(^aaata 

ttaaaagacattaactatatattaactagaataaacaaagcattaactatctttttgtta 

tagttaattagctttgcaatatacaatagtgtataatttttttgattaatgtacatcaaa 

ggagtaact^gcatgacaacacaaatgaaaatcaaaacatatttagttgctggtattaa 

agcggcgctccttgatacgactggtattaaattagc^agcaaatctgaaactacatcaca" 

tacgtatcaacatcaagcgcttgtagatcaattacatgaattaatagcaaacactgactt 

aaataaattatcgtacctaaatttagatgcgtttcaaaaacgcgatattttagctgcgca 

ctatattgcaaaatccgctatacgcactaaaaatttggatcaaatgactaaagcgaaaca 

aagattagaaagtatttacaattcaattt ctaaccctttgcattcacaaaacaatt aata 

attcaccaataaatcatgtaagtgtttgtgacgccaaattgccatacaaatacttgtcat 

atgaatataaacgaatgaaacgattgcctatcccatagatggcaacattaaaaagacctc 

tgaaggtatcatcttgataactttagaggtctttgtttatattattcaaacaaaattctt 

atagaacgatcgaagtatgtttcgtctttcttttcttctttaatctgatcagctaatgct 

gggtcatctgtgataataccatcaacattggtttgtaagtatttcgttaaatcttcttcg 

CCGTTAATAGTCCAAGTATAGACTTCTTTATTTTCCAAGTGCGCTTGATTAACAAGTCTT " 
GGCGAATAAGAAAAATCTTCGATGACAAAGAAATCTAATGATGTTTCTTTAAAATGACCA 
AACTGCAACGGAATGATATAACCACACTTGAGATATGGCGCTTCTTTTTTCAACTTAGTC " 
ATCACATCATAATCCAAAGAGATCAC^ " 

ATATCAATAACACGTTGTGTATAATCTGCTGGTTCTTTACCATGTGGCTTTAACTCTACT~ 

AGTAGCTTCACATTTGATTGTTTAGCCGTTTCAATAAATTCGTCTAAGGATACAAATTTT 

GCTTCATGTCCATTTTGACGCATTTTCAAACCGACGATATCTTTGAAATTAGATTCAGAA 

ATATTTTTATTAACACCTGTTAAACGTTTCAAATTGTTATCATGACTAACAACAAATTGT 

TTATCTTTCGTCATAATTGTATCTAACTCAACGTATTCGACATTCGCTTTTGCAGCAGCT 

TTCAATGACGGAATAGAATTTTCAACACCTTTATCTTCGAAACCACGATGGCCAATAATG 

GAGATATTTGTATTGATAGTATTATTGTAAAGTAAGTACATGTTATAACCGATAAAACAT 

GTCACTGCAAGCACCATTGAAATTATAAAGAACCTAGACTTCCGTTTCGGTTTTGGATAT 

TTAAATTCTAAGCCCGGTTGGTCTAATACATTCTCTTGTTTTAAGTGCAGTACTAACACA 

CTGATTAATGATAATTTCGTAAATAAATAATAGAAGAACAATGCGCTTTTCAATACAACA 

AATAAAATTGATGAGACTAAAAACTTATCTCCTTCTTCATCTACACAAATAGCAAGATAT 

GTTGCTCCTGAAATAATTAATGTTAAAATCGCACCAATGATGAGTTCTAATATAACTATT 

TCTATAACAAGCCGAAACTTATTTCGCTTCGTAATTTGCCAACTTAGTCTCATATTTTTA 

AATAACGACTGGCGGTTTAAAATCGTTAACGGTAGAGTAAATATTAATTTAAAATTTAAT 

ATAAATACAGCAATCATAAAGGTACCGTAAATGATTATACCTTTCGTCGTTTTCATA AGT 

T CTTC CGTTAAAAATTTAGGTATGT AAATATTTTTTGTTAATACTGAACTTAGTCCTAGG 

TTGGCAATGGGTATCATTAACATTAAATAAATGACAAAGAAAATAACTGGTACACCTATG 

AGTTTACGCACATTTACAAAGGCATTTTTAAAAATGGATTTAAATGTAATAATCTGTCGA 

TCAAAGCCGGCATAAACCATATAAACTAACAATGAAAACTCTACATAAATCAGAAAGGCA 

ACACTTAATATGAATATAATAAGAAGTATCACACTGGCGGGATGACTAACGATTTCCGTC 

CAATTGTTAATCGTAAGTTGGCTTTGCCCAGCTACTTTTAACATGATATTAAATAGTAAA 

ATTAAGTATGTACTACTAATAAAAATCATGATTAACTGCAATAGTAAGGCATTAATGCTA 
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AAACGC C CTTTATTTTGATACAGTAATTTAAATACTGC CCATATATCTTTACTAATTCT C 

TT CATAATCACGCT CCGCATTGCTTTAATATTAAGTTT CATCTTAATATTTTTCATTACT 

CAGGGTC^TAAAAATTTGAAAAGACTCATATTCATATGCAAGTAGCAAATAATAACCCA 

TTCAACATCAGCTAAATGATGATATTGGAACCCCACCTTTAACAAGACATCACATTCTTT 

ATCAGCATAGCTACTTACAAAAACGTCTTCCTTCAACCATTGTAGAAGTTGTCTCATATA 

CTTACTACGT CTTGCTAATACT CAATACTCAATTGAAAAAGAAGCATATGCCCCTTCACT 

CTTGAAGTTGCATATGCTTTCTTTTCGGTCTGAATTGTATTTATAATTCAACGGGAATTT 

TCCCTTTGAAGTTAACATAACGGTAGGCTGCTTTAACAGCTTCATCATCGGGCGCTTCGA 

CATCTTCTAATTCATATGCAATGCCCAATGTTTTCCACTTATGAACACCTAACTGATGAT 

ATGGCAGAATTTCAAACTTTTCGACGTTATCAAGAGAATTAATAAATTCCCCTAGTTTAA 

TTAAATCGTCTTTATCATCAGAATAACCAGGCACAAGGACATGTCGAATCCATACAGGTT 

GTTTCATATCTGACAGTTTGCGCGCGAAGTTAAGGATGTGTGTATTAGGCTTTCCTGTCA 

AT CTAATATGTTTGTCATTAT CAATATGTTTTATATCTAATAATAT CAAGTCTGTATGTT 

TTTGTAATTCTTCAAAATGCCTTTGAAATGCTTTTGTATCATTAGCACATCCAGCCGATG 

TGT CTAAGCAAGTGTGCACACCATTTT CTTTTAATT CTGCAAATAATTTTTCTAAGAATG 

GCATTTGTAACAATGGTTCGCCACCACTGACTGTTACACCGCCACCCGATGCATCAAAGT 

ATGGTTTGTATGGTAATATTTCATTCACCATTTCATCAACTGTGACTTCTCTTGATGGCT 

CACTAATTTTCCAAGTATCTGGATTGTGGCAATACAAGCATCTAAGTAAGCATCCTTGTG 

TAAATAATATATATCTTAAT CC CGGTC CAT CGACAGTAC CTAAACTTTCGACAGAATGTA 

AGTGTCCCTTAAGCATAGTGCTCCCACCTTAAATTTTGTTACATACTTTCATGGAATGTA 

CGAGAAATTACATCTAATTGTTGTTCACGTGTTAATTTAATGAAGTTAACAGCGTAACCA 

GATACACGGATTGTTAACTGTGGATATTCTTCTGGATGTTCCATTGCATCTATTAATGTT 

TCACGGTTAAATACGTTAATATTTAAGTGGTGACCACATTGCATTGCGTAACCATCTAAC 

ATACTAGTTAAGTTACGGTTTTGATCTTCTGGTTCTTTACCTAATGATTTTGGTACGATA 

CTGAATGTATTTGAAATACCATCTTTACAGCAATCGTAAGGGATCTTAGCTACAGAACTT 

AATGAAGATAATGCAC CTTTTTGGTCACGGC CATGCATTGGGTTTGCACCTGGAGCAAAT 

GGTTCGCCAGCTTTACGTCCGTCTGGTGTGTTACCAGTTTTCTTACCGTATACAACGTTT 

GAAGTAATTGTTAATACACTCATTGTATGTTCTGAATCACGATATGTTTTATGACTACGT 

AATTTAGT CATGAAGCGTT CTACTAAATCAACTGCAATATCATCTACACGGTCGT CATTG 

TTACCGTATTTAGGGAAGTCGCCTTCGATTTCAAAGTCTACTACAAGACCTTCTTCGTTA 

CGAATTGGTTTAACTTGTGCATATTTAATTGCAGATAATGAGTCAGCTGCTACTGATAAA 

C CAGCGATACCTGTTGCCATTGTACGTACAATTTCTGTATCATGTAATGC CATTTCAATA 

CGTTCATAGCTGTATTTATCGTGCATGTAGTGAATAACATTTAATGAGTTAATGTAAACA 

CCTGCTAGC CAATC CATCATTTGATCAAATTT CTTGAATACTTCGTCATATT CTAATACT 

TCGCTGTTAATACCTTCGAAGTTTGGACCAACTTGTGCACCAGATTTTTCATCTTTACCA 

CCATTGAT AGCGTAAAGT AATGTTTTAGCTAAGTT CG CACGTGCACCGAAGAATTGCATT 

TGTTTACCAATTGTCATCGCTGATACACAACATGCGATACCATAGTCATCGCCATAGCTT 

T CACGCATAATGTCATCATTTTCATATTGGATAGAACTTGTTTTAATACTCATTTTTGCA 

CAGT ATGTTTTGAAGTTGT CAGGTA 



LOCUS 21 (G3) 

CTGAATAAAAACGCAACAAATAGTGCAAATGCTATCCCTGTGATAGCGAATAAAATATTC 
ATGTATCATCACCTACAATAATTTATTAACAGCGACAGCAATTTTAGCACCCAACGCCGC 
ATTGTTTTCAACAAGTTTTATATTTGCTGCTAAACTTTTACCATTCGTTTTTTCTACAAT 
TTTCCCTAACAAGAACGGTGTGGCGTCCTTACCTTTAATACCTTGATTTTCCGCTTCAAC 
AACAGCTTCATTTATGATTGCCTCAATATATGCTTTTGATAAGGCATGCTCATATGGAAT 
TGGATTAGCAACAACAATGCCACCTTCAAGATTTAACTGCTGTTTTGTTAAATGAATGTC 
AGCAAGTCGTTCTGGCGTTTCAACCGAACTTGTTAACTTAACACCGCTTTCGCGAGTGAA 
GAATGCTGGCAATTCATTCGTTTGATATCCAATAACTGGAACGCCTTTTGTTTCTAAATA 
CTC(^TCGTCTTAGGTAAGTCTAAAATTGATTTGG(^CCTG(^CAGATAACAGTGACATT 
TGTTTTAGACAGTTCTTCTAAGTCTGCTGAAATGTCCATCGTATGTTCTGCACCTTTATG 
GACGCCCCCAATACCTCCTGTAACAAAAAATTGAATACC^GCC^TTGCAGCACATATCAT 
CGTCGTCGCTACAGTAGTAGCACCAACACACTTCATCGCAATAACTTCTGCTAAATCCCT 
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TCTAGATACTTTAGCAACGTCTTTACTAGTTGCCAGTATTTCTAAATCTTCGCTTTCTAA 
ACCAATTTTAATTTTGCCATCTATAATGGCTATGGTTGCTGGAATGGCACCATTATTCCT 
GATAATTTGCTCTACTGTTGTTGCCATTTCAACATTTTGTGGGTACGGCATACCATGCGA 
AATAATTGTTGATTCTAATGCTACAATCGGTTGATTGTTCTCCCGTGCTTGCTGAACTTC 
TCGAGAATACTCAATATACTTTTGTAAATTTGCCATTTTTATAATCCTCCATATCGTGAT 
AAAGTTGCTGTTGATCTAGGTTTTGCCTAACTGTATATTTCGTTTCTATCGTTTTCTTTG 
CGTTAAC CATACCAGCAATTAATATATCTTCAGTAGACAT CCCATTTAAC CAGCTATACA 
CTACTGCAGCACAGAATGAATCGCCTGCACCTGTAACATCTTTCACACTATTTGATGGCA 
TAACTGACTTAATGATTTCTTCCTCACCACTTCGATAAATGAGTTCTTTCACGCCATTTG 
TCACAATAAGATTTTTAACACCTAAATCATTCCAGCGTTTAGCAGCTATTTTTAAATCAT 
CAGTAGATTCTATTTTTAAATTTAAGTATGTTTCTGTTTCATCTTTATTCGTGATAATCC 
AATCAATAGCATGTAATGAATCAGGCATATTTTTCATTTTTGGGGAAGAAACCGTGGTGA 
TAACTAATTTGATTTGATGTTTCGTGGTATAGGCACATAAGAAGTTTAATGCCTCTTTGC 
CTAAATTCAAATCTACAATAATGCACTTAGCCTTTTTCAATAAGTGTGAACGCTTAATTA 
AAAATTCAGGCGTAATGTAGTCAAACACTTCCATATCTGCTAAGCCATATGTCATGTCGC 

CTTCTTTACTAATTAAAGCTGTATATGAACCTGTACTCGCATTTTCAAATTGTTGAACA T 
GATCCAAA ~~ ~~ 



LOCUS 22 (119) 



GATCCATTGGCCTTTTACCAATTGAAACATCGCGAGACAAAACACTTTCAATACCTAAAC 

CACTTAACAAACCTGCCAATAATCGTGTTGTCGTACCAGAATTACCTGTATACAATACTT 

GATGTGGCGTGTTAAAAGATTGATATCCTGGGGAAGTCACAACTAATTTTTCATCATCTT 

CTTTGATTTCTACACCTAACAGTCGGAAAATGTCCATCGTACGACGACAATCTTCGCCAA 

GTAGTGGCTTATATATAGTAGATACACCTTCAGCTAGCGACGCCAACATGATTGCACGGT 

GTGTCATTGACTTATCGCCCGGCACTTCTATTTCGCCCTTTAACGGACCTGAAATATCAA 

TGATTTGTTCATTTACCATTTCATTCACCTACTTAAAATATGTTTTTAATTGTTCACATG 

CATGTTGTAATGTTAGTTGATCAACATGTTGTACAACGATATCTCCAAATTGTCTAATCA 

AGACCATTTGTACACCTTGCTTATCATTCTTTTTATCACTTAGCATATATTGGTATAACG 

TTTCAAAAT CCAAGTCAGTTATCATGTCTAAAGGATAGC CGAGTTGTATTAAATATTGAA 

TATAATGATTAATATCATGCTTAGAATCAAACAAAGCATTCGCAACTATAAATTGATAGA 

TAATGCCAACCATCACTGCATGACCATGAGGTATTTTATGATAGTATTCAACAGCATGAC 

CAAATGTATGACCTAAATTTAAAAATTTACGTACACCTTGTTCTTTTTCATCTGCAATAA 

CAATATCCAGCTTCGTTTCAATACCTTTAGCAATATATTTATCCATACCATTTAATGACT 

GTAATATCTCTCTATCTTTAAAGTGCTGTTCGATATCTTGCGTCGCTGATTCACCATTCA 

ATAACGCATGCTTATAAACTTCTGCATAGCCACTTAATATTTGCTCAAATGGTAACGTCT 

TT AAAAAGACTAAATCAT AAAT CACAGC AGTTGGACGATAAAATG CAC CGATAAGGT TTT 

TACCTTGCTTTGAGTTAATACCCACTTTACCGCCAACACTAGAATCATGCGCTAGTATAG 

TCGTTGGCACTTGTATAAAGTGCACGCCTCGTAAAAGTGTCGCCGCAATAAACCCAGCAA 

AATCACCAGTTGCACCACCACCAACAGCAATAATTGCTGTATTACGAGTTACATGATGGG 

ATAAAATATACTCTAATGTTTCTTGATATTGCTCAAATGTTTTCGTCTTTTCACCAGCTG 

GAATAATAACTTTATGTACATTTTCATATGATAAAATATGATC^^TTTATCAGCAAAAT 

ATTGATTTACATGCTCGTC^TTAATATAAAACTTTGATCAAACTGATCAATATACGTGC 

TAATATGGTCAATTGCACCGTGTTCAACATATATTGGATAATTATTTGAAGGGTATGTTG 

TTTGTAATTTCATGATTACACCTCAATTGTTCTTGTTGTTAAAACTCAATATTTAATTGT 

CTGCGCTCAATAATTTGTTGTTTAAGTTGCTCAATATGATTTGATTGGAATTCTTCCAAT 

AATGCTTTTGCTATTTCAAATGCTACGACATGTTCGCAGACGATACTTGCTGCAGGAACA 

GCACAACTATCAGAACGTTCAATTGTTGCTTTAAAGTCTTCTTTAGTATTAATGTCTACT 

GAATTTAATGGTTTATATAACGTTGGAATTGGTTTCATTACACCATTAACGATAATTGGC 

ATTCCATTTGACATACCGCCTTCTAAACCACCTAAGTGATTAGATCCACGATAATAACCA 

ATTTCACTATTATATAGAATTTCATCTTGAATCTCACTACCTGGCTTTTCAGCTGCTTTA 

AATCCTTCACCAAAGCTTACACCTTTAAAAGCATTTATGCTGACAACACCTTGTGCAATC 

TTACCATCTAACTTACGATCATAATGCACATAACTACCTACACCAACAGGCATATTTTCA 
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ACTACAACTTGAACGACACCGCCAATTGAATCTCCTTCATTTTTAGCTTCGTCAATTTTA 
TCTCGCATTGCTTGTGCGATACTGTCATCAATTACACGAACATCATTACGATCAAGATTT 
GCTTTAAATGTTTCTGAATCATAAAAATCTT 



LOCUS 24 (L10) 



GATCGACCAATTCAAGTGGGCTCACATTTTCATTTTTATGAAGCAAATGCAGCATTAGAT 
TTCGAACGTGAAATGGCATATGGAAAACATTTAGATATTCCAGCTGGAGCAGCTGTTCGA 
TTTGAACCTGGGGATAAAAAAGAAGTTCAATTAGTTGAATATGCTGGCAAACGTAAAATT 
TTTGGTTTTCGTGGTATGGTCAATGGTCCTATCGATGAGTCACGTGTCTATCGCCCAACT 
GATGAAAATGATGAATATGCAGGTGTATTCGGAGATAACGGTGCTGAAAACGTGAATAAA 
AAAGGAGGAAAAAGATCATGAGCTTTAAAATGACGCAAAATCAATATACGAGCTTATACG 
GTCCAACTGTTGGAGATTCCATTCGTTTAGGTGATACGAATCTATTTGCTCAAATAGAAA 
AAGACTATGCGGTTTATGGTGAAGAAGCTACTTTTGGTGGTGGTAAATCTATTAGAGACG 
GTATGGCGCAAAATCCTCGTGTAACACGTGATGACGTGAACGTTGCAGACCTTGTCATTT 
CTAATGCCGTTATTATCGATTACGATAAAGTGGTTAAAGCTGATATAGGCATTAAAAATG 
GTTATATTTTCGCCATAGGTAATGCCGGCAACCCAGATATAATGGATAATGTCGACATTA 
TTATAGGTTCAACAACAGATATCATTGCCGCTGAAGGTAAAATCGTCACTGCTGGTGGTA 
TTGATACTCATGTTCATTTTATTAAT CCTGAACAAGCAGAGGT CGCATTAGAAAGTGGTA 
TTACGACTCATATTGGTGGTGGTACTGGTGCTTCAGAAGGTTCTAAAGCAACAACTGTAA 
CTCCAGGTCCATGGCATATTCATAGAATGTTAGAAGCTGCCGAAGGTTTACCGATTAATG 
TCGGTTTTACAGGTAAAGGACAAGCAACAA^ 

CCGGAGCAATTGGATTAAAAGTAC^TGAAGACTGGGGTGCAACACCATCTGCTTTGAGTC 
ATGCATTAGATGTTGCTGATGAATTTGATGTTCAAATTGCATTACATGCAGATACTTTAA 
ATGAAGCAGGATTTATGGAAGACACAATGGCTGCTGTTAAAGACCGTGTACTTCATATGT 
ACCATACTGAAGGTGCTGGTGGCGGTCATGCGCCTGATTTAATTAAATCCGCTGCATTTT 
(^AATATTTTACCTTCATCTACAAATCCAACTTTGCCTTATAC^CATAATACTGTAGATG 
AACATTTAGATATGGTAATGATTACTCACCATTTAAATGCGGCTATTCCTGAAGATATCG 
CATTCGCAGATTCACGTATTCGTAAAGAAACGATTGCAGCAGAAGATGTTCTGCAAGATA 
TGGGTGTATTCAGTATGATTAGTTCCGATT CACAAGCAATGGGC CGTGTAGGTGAAGTAA 
TTACACGAACATGGCAAGTAGCACATCGCATGAAAGAACAACGTGGTCCTTTAGATGGTG 
ATTTTGAAC7VTAATGATAATAATCGCATCAAACGTTATATCGCTAAATATACAATTAACC 
CAGCAATTACACATGGTATTTCTGAATATGTAGGATCTATCGAGCCGGGCAA 



LOCUS 2 5 (HA4) 

GATCAGCATGCTACGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACG 
AGAGTTTGTAACACCCGAAGCCGGTGGAGTAACCTTTTAGGAGCTAGCCGTCGAAGGTGG 
GACAAATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCA 
CCTCCTTTCTAAGGATATATTCGGAACATCTTCTTCAGAAGATGCGGAATAACGTGACAT 
ATTGTATTCAGTTTTGAATGTTTATTTAACATTCAAATATTTTTTGGTTAAAGTGATATT 
GCTTATGCGAGCGCTTGACAATCTATTCTTTTTAAAGAAAGCGGTTGTTAGACAATGCAT 
TAAGAAAAATTAAAGCGGAGTTTACTTTTGTAAATGAGCATTTGATTTTTTGAAAATAAA 
GCAGTATGCGAGCGCTTGACTAAAAAGAAATTGTACATTGAAAACTAGATAAGTAAGTAA 
AATATAGATTTTACCAAGCAAAACCGAGTGAATAAAGAGTTTTAAATAAGCTTGAATTCA 
TAAGAAATAATCGCTAGTGTTCGAAAGAACACTCACAAGATTAATAACGCGTTTAAATCT 
TTTTATAAAAGAAAACGTTTAGCAGACAATGAGTTAAATTATTTTAAAGCAGAGTTTACT 
TATGTAAATGAGCATTTAAAATAATGAAAACGAAGCCGTATGTGAGCGTTTGACTTATAA 
AAATGGTGGAAACATAGATTAAGTTATTAAGGGCGCACGGTGGATGCCTTGGCACTAGAA 
GCCGATGAAGGACGTTACTAACGACGATATGCTTTGGGGAGCTGTAAGTAAGCTTTGATC 
CAGAGATTT CCGAATGGGGAAAC C CAGCATGAGTT ATGT CATGTTAT CGATATGTGAATA 
CATAGCATATCAGAAGGCACACCCGGAGAACTGAAACATCTTAGTACCCGGAGGAAGAGA 
AAGAAAATTCGATT CCCTTAGTAG CGGCGAGCGAAACGGGAAGAGC C CAAA C CAACAAGC 
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TTGCTTGTTGGGGTTGTAGGACACTCTATACGGAGTTACAAAGGACGACATTAGACGAAT 

CATC TGGAAAGATGAAT CAAAGAAGGTAATAATC C TGTAGT CGAAAATGTTGTCTCT CTT 

GAGTGGATCCTGAGTACGACGGAGCACGTGAAATTCCGTCGGAATCTGGGAGGACCATCT 

CCTAAGGCTAAATACTTTCTAGTGACCGATAGTGAACCACCACCGGGAGGGAAAGGGGAA 

AAGCCCCCCGGGAGGGGAGGGAAATAAAACCTGAAACCGGGTGCTTACAAGTAGT(^AAA 

C CCCTTTATGGGTGATGGCGCGCCTTTTGTAAAAAGAAC CCGGGAGCTAC CATTTGATGG 

CAGGGTAAACAATACATGTGGAGCCCTACCGAAAGGCACCCTGAATAGGGGGTTTATTAT 

TTGGGCCGCGACCCCCAAACCCGTTGTGCTCCCCTTGGGCCCGCTGTGACTTTTTGCCAC 

TCCTCTGTGTGGGAGCGTCCCCCCGTCACCCCCGGGCCGCCCGGCGCAGCCCCGCCGGGC 

GCCCCGACCACCCCATAACTAGCTGANNNNNNNNNNTCAGCTAGTTATTTGTTTTAGCCT 

TGCTGGCCTGCAGGTCGGACTCTAAAGCACCCCAAAGCTACCCGGGGAAACAGGCTTATC 

TCCCCCAAAATTCACATCGACGGGGAGGTTTGGCACCTCGATGTCGGCTCATCGCATCCT 

GGGGCTGTAGTCGGTCCCAAGGGTTGGGCTGTTCGCCCATTAAAGCGGGACGCGAGCTGG 

GTTCAAAACGTGGTGAGACAGTTCGGTCCCTATCCGTCGTGGGCGTAGGAAATTTGAGAG 

GAGCTGTCCTTAGTACGAGAGGACCGGGATGGACATACCTCTGGTGTACCAGTTGTCGTG 

CCAACGGCATAGCTGGGTAGCTATGTGTGGACGGGATAAGTGCTGAAAGCATCTAAGCAT 

GAAGCCCCCCTCAAGATGAGATTTCCCAACTTCGGTTATAAGATCCCTCA7VAGATGATGA 

GGTTAATAGGTTCGAGGTGGAAGCATGGTGACATGTGGAGCTGACGAATACTAATCGATC 

GAAGACTTAATCAAAATAAATGTTTTGCGAAGCAAAATCACTTTTACTTACTATCTAGTT 

TTGAATGTATAAATTACATTCATATGTCTGGTGACTATAGCAAGGAGGTCACACCTGTTC 

CCATGCCGAACACAGAAGTTAAGCTCCTTAGCGTCGATGGTAGTCGAACTTACGTTCCGC 

TAGAGTAGAACGTTGCCAGGCAGTTTTAAATCGGAGAATTAGCTCAGCTGGGAGAGCATC 

TGCCTTACAAGCAGAGGGTCGGCGGTTCGAACCCGTCATTCTCCACCATTTATTCTTACA 

TATTGCCGGCCTAGCTCAATTGGTAGAGCAACTGACTTGTAATCAGTAGGTTGGGGGTTC" 

AAGTCCTCTGGCCGGCACCATGGAAGAGCCATTAGCTCAGTTGGTAGAGCATCTGACTTT 

TAATCAGAGGGTCAGAGGTTCGAATCCTCTATGGCTCACCATTTGCGGGTGTGGCGGAAT 

TGG CAGACGCACTAGACTTAGGATCTAGCGCCTTACGGCGTGGGGGTT CGACTCCCTTCA 

CCCGCATATGCAGAAGTAGTTCAGCGGTAGAATACAACCTTGCCAAGGTTGGGGTCGCGG 

GTTCGAATCCCGTCTTCTGCTCCATTTTTATAGTGCCGGGGTGGCGGAACTGGCAGACGC 

ACAGGACTTAAAATCCTGCGGTGAGTGATCACCGTACCGGTTCGATTCCGGTCCTCGGCA 

CCATTTT CAATAAAAACATATGCGCC CGTAGCTCAATTGGATAGAGCGTTTGACTACGGA 

TCAAGAGGTTATGGGTTCGACTCCTATCGGGCGCGTTAATTATACGGGAAGTAGCTCAGC 

TTGGTAGAGCACTTGGTTTGGGACCAAGGGGTCGCAGGTTCGAATCCTGTCTTCCCGATA 

TACTGTAATTATTATGGGGGCTTAGCTCAGCTGGGAGAGCGCCTGCTTTGCACGCAGGAG 

GTCAGCGGTTCGATCC CGCTAGTCTC CACCATATTATTTACAAACTATATAAGGCGGTGT 

AGCTCAGCTGGCTAGAGCGTACGGTTCATACCCGTGAGGTCGGGGGTTCGATCCCCTCCA 

CCGC CA CT AT TT ATT AGT TGT AAAATTATATTT AGGAC C TT TAG C T CAGTT GGT T AGAGC 

TAACGGCTCATAACCGTTCGGTCGCAGGTTCGAGTCCTGCAAGGTCCATATAATTTTGGA 

GGAATACCCAAGTCCGGCTGAAGGGATCGGTCTTGAAAACCGACAGGGGCTTAACGGCTC 

GCGGGGGTTCGAATCCCTCTTCCTCCGTTTTACTAATGGTCTCGTAGTGTAGCGGTTAAC 

ACGCCTGCCTGTCACGCAGGAGATCGCGGGTTCGATTCCCGTCGAGACCGCCATTTAATT 

TTATAATTAATAGCGATTTACCTATAATAATGGAGGAATACCCAAGTCCGGCTGAAGGGA 

TCGGTCTTGAAAACCGACAGGGCCTTAACGGGCCGCGGGGGTTCGAATCCCTCTTCCTCC 

GCCATTATTTTTTATTATCGCGGGATGGAGCAGTTCGGTAGCTCGTCGGGCTCATAACCC 

GAAGGTCGGTGGTTCAAATCCGCCTCCCGCAATATTTTATAGGTCTCGTAGTGTAGCGGT 

TAACACGCCTGCCTGTCACGCAGGAGATCGCGGGTTCGATTCCCGTCGAGACCGCCATCA 

TTACATTTTTATTATGGTT CAGTAGCTCAGTTGGTAGAGCAATGGATTGAAGCT CCATGT 

GTCGGCAGTTCGACTCTGTCCTGAACCATTTCTTAGCCGGCCTAGCTCAATTGGTAGAGC 

AACTGACTTGTAATCAGTAGGTTGGGGGTTCAAGTCCTCTGG CCGGCAC CATTTATGGAG 

GGGTAGCGAAGTGGCTAAACGCGGCGGACTGTAAATCCGCTCCTTCGGGTTCGGCAGTTC 

GAATCTGC CCC C CTC CATTTATTATTTTTAATAGGGGCATAGTTCAACGGTAGAATAGAG 

GTCTCCAAAACCTTTGGTGTGGGTTCGATTCCTACTGCCCCTGCCATGGCGGCTGTGGTG 

AAGTGGTTAACACATCGGATTGTGGTTCCGACATTCGAGGGTTCGATCCCCTTCAGCCGC 

CCTTATTATTAATGGGCTATAGCCAAGCGGTAAGGCAACGGACTTTGACTCCGTCACTCG 
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TTGGTTCGAATCCAGCTAGCCCAGTTATTGGCGGCATAGCCAAGTGGTAAGGCAGAGGTC 
TG(^AAACCTTTATCACCGGTTCAAATCCGGTTGCCGCCTCCAGGTTTATGCGGGAGTAG 
TTCAACTTTTAGAACACGTTCCTTCCCGGAACGAGGTATAGGTGCAAATCCTATCTTCCG 
CTCCATAATTTAATAATAATGCGGGAGTATTTCAACTCTTAGAATACATTCCTTCCTGGA 
ATGAGGTATAGGTGTAAATCCTATCTTCCGCTCCATAATTTAATATTTGCGGGAGTAGTT 
CAACTTTTAGAACACGTT C CTTCC CGGAACGAGGTATAGGTGTAAAT CCT ATCTTCCGCT 
CCATAATTGCTTCCAAAGGGAAGTTTTTTGTTTACCATTAAGCCGGTGTGGCGGAATTGG 
CAGACGCGCGGGACTCAAAATCCCGTTCCACTTGTGGAGTGTCGGTTCGACCCCGACCAC 
CGGTATAATTAACTGTTATTTACATAACATAACGTATTAGAAACCTTGTAAAACAAGGTT 
TCTTTTTATTTCTCTCTATACAATACAAATAAAAGTGGACTCAAATGGCACACGCTTTAA 
T AGACT CT AT GT C AAATTGT AATGAT GAGTT CAATATTGGAAGTT AAGCAACT ATGCATT 
GTTTAACGGTTCTCCACCAAATGTGGTGGGTATATAATTTAAAGAACTATTTTTAAAATA 
CAACTTTTAGAGTTTTTATTATTAGGCGGCCAGTCCATTATTGGGCTTGGTTGTCTTCTT 
TTTTTCTCCTTTGTACAAGCTGAAAATCATCATTATACGTGCT.TTAAAGTTGTTGAAATT 
TCTGTAACCAAAAGAAATTCACTTGATTAATTTTATCTTATTATTAATTCCTTCTATAGC 
ACCATTATTAAATGCTGGGTAATAAATTGTATTTCTTAACATCCTTTGATGTTTTCTATA 
ATATTTAACCACTTTCCATACACCCTTACTCACAGACTTTTTACTAACTGAATTTAAACG 
ATTAATAAATTTAGGCCAATTACATAACCTTAGGTCTTTTCGTAATCCTTGGACAAGTTC 
GTAGGAGTGTCGTAGTATATCGTCTTTTGAAAGCATGAATTCTACAATGTCAGATGAGCG 
TTTATAAGCCTTAAAAGATTTATTCCATCTGTATTTACTAAAGATGGTTTTACTAGTATC 
CATCAATAGGACTTTCCAGTTATTCTTAAAAATTGAATAATCAGGTCCTTTTTTATTACG 
GTATTCATTCATAACTTGGACACGATACTTATTAAGGTCCTCTATTTAAATGTTGAACGA 
TATGGAAT CCGCTAACTAGCTGANNNNNNNNNNTCAGCTAGT^ 

TCCTTGAGGGAGCCCTAAAGCTATTTGGAGAGACCCAGCATCTCAGGTTCGATTGGATTT 
CTCCCTCCCCTCAGTTCATCCGCTCACTTTTCAACGTAAGTCGGTTCGGTCCCCCATTCA 
GTGTTACCTGAACTTCAACCTGCCCAAGGGTAGATCCCCTGGTTTCGGGTGTACGACCAA 
ATAATAAACGCCCTATTCAGACTCGCTTTCGTTACGGCTCCACATTTACTGCTTAACCTT 
GCATCAAAT CGTAACTCGCCGGTT CATTCTAGAAAAGGCACGC CAT CACC CATTAACGGG 
CTCTGACTACTTGTAAGCACACGGTTTCAGGTTCTATTTCACTCCCCTTCCGGGGTGCTT 
TT CACCTTT CC CTCACGGTACTGGTT CACTAT CGGT CACT AGAGAGT ATTT AGCCTTAGG 
AGATGGTCCTCCCAGATTCCGACGGAATTTCACGTGCTCCGTCGTACTCAGGATCCACTC 
AAGAGAGACAACATTTTCGACTACAGGATTATT ACCTT CTTTGATTCAT CTTTCCAGATG 
ATTCGTCTAATGTCGTCCTTTGTAACTCCGTATAGAGTGTCCTACAACCCCAACAAGCAA 
GCTTGTTGGTTTGGGCTCTTCCCGTTTCGCTCGCCGCTACTAAGGGAATCGAATTTTCTT 
TCTCTTCCTCCGGGTACTAAGATGTTTCAGTTCTCCGGGTGTGCCTTCTGATATGCTATG 
TATTCACATAT CGATAACATGACATAACTCATGCTGGGTTTCCC CATT CGGAAAT CT CTG 
G 



LOCUS 26 (L19) : 

GATCGCTAGTACTTCTTCAGGTGATGAAGCATGTAATAATTTCTCACGTACATTTTCATC 
CATTAAAATACCAGACAACTTAGCTAAAGCATCTAGATGTGTTTGGGCGCCACCTTCTGG 
CGCTGCAATCATAAAGAATAAGTGTGCTGGTTGCATATCCAAACTTTGATAATCTACGCC 
TGCTTTAGATTTACCAi\ACGCAATAGCTGGTGACTTAACTGCGGCCACTTTGGCATGTGG 
AATGGCAATACCTTCGCCGATACCAGTTGTACTTTGTGATTCTCGATTGTGAATCGCTTC 
CTTAAATGACGCGACATCACTTAATTTACCTGCTTTGTCTAATTGATTTACTAACTCATC 
AATAACACCATTTTTGTCATTTGCCATTAAATCCATTGCTATTGTATCTTTTGTTAATAA 
CTCTGTTACTCTCATTATTTTCACTCCCCATCAAGTACGCTAATCGTAACTTGTGATTTT 
ATTTTTTCTATAGCGTCCCGTGTTGCTAAGTCCTCATCAAATGCCGTGGCAGTACCGCAT 
GCGACTGCTTGTTGGAATGCTTTTTCAATCGTTAAACCTGAAGCAATTCCAGCCACCATG 
CCTGCAACTGTACTATCACCAGAGCCAACTGTATTAACCACTTTCCCTTGTGGATTAACT 
GCTTTAATACTGATTTCTTTATCAATATAAATAGCACCATCACCGCCAAGCGAGACAATA 
ACAGATTGCGCACCTTTATCAACTAACAAACGACCATATTTAATAACATCTGTGTCTGAG 
TTCACTGTTGTATTAAACATCACTTCTAATTCATCTTTATTAGGTTTAATAAATAGTGGA 
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TGATATGGTAAAACGCTTTCAGCCAATTCTTTTTCAGCGTCGACTACTAATTTAGCACCT 
GTCTGTGCTGTAATTTGTGCAATTTGCGCATACGCATCGCTTGGAATACTACTTGGTACA 
CTTCCAGCAACAATAACTATATCTTCGCTTGTTGTATTTTTAATTTGTTGTAACAGTTGT 
TCAAATTGTGTTGACGTTATATGAGGACCCGGTGCATTGATTTCTGTTTCTTGTCCTGTT 
TTTAATTTCACATTAATACGTGTATCTTCATCAACTTCAATAAAATTCGATTGAATTGCA 
CTGTTATTTAATGTATCTATAATGAATTTCCCAGGAAATCCACCTGCAAATCCCAAGGCA 
GTTGACTCAACATCCAATGTCTTTAAGACGCGCGAGACATTAATAC CTTT CCC CC CAGCG 
.AATTTATATGTTGCTGTTGCTCTGTTCAAACCATCAATTTTAAAATCATTCGTAAAAATG 
ACATAGTCAATTGAAGGATTGAAAGT CACTGTATAAATCATAAAGTC CCTCCTATAAAGT 
GATACTTTTGTTGGTATTCTTTTAACGATTCTTGATTTAATGCTTTTTCAGATGTGATGA 
TTGTCGTACTTTCTAGCAAAGGTACACGAGCAAAATATACTTTATTAAACTTAGAATGAT 
CTATAAGTACAAATGATTGATTGGCTAATGACATTGCTGTTTGTTTAACTAATGCCTCTT 
GCTCATCGGGAGTAGTTAATCCAAGTTCAATATCTAATCCATTCATCCCGATAAAAGCTT 
TATCGAAACAATATCGTCTTAATATCTCCATAGCACTAGAACCAATCGTAGCAAGTGTAT 
TTTCTTTAACTTGACCACCTAGCATAATTGTTTTAATACCTTTTTTAAGTAAAGCTTCTA 
CATGTGTTAAACCATTGGTTACCACAATGATATCTTTCGCTTGAATATATTTAATTAGCT 
C CAATGTAGATGAACC AGCATCGATAAATAAGCATT CATTAT CGT TGATTTGATTAGCTG 
CTATTTTAGCAATCATTTTCTTTTCATCAAGATTCGTTGCTAATTTTTCAGTTAAATTCG 
CCTCAACCATACGATTTTCTTTTAACATTGCACCACCATGCACACGTTGCAATTTCCCTA 
ATTGTTGTAGTTTAGATAAATCTCTTCGTATTGTTGAAGCACTGCAACCAGTTCGATC 



LOCUS 2 7A(A2) 

GGATC TC CTGTATTGAATTCTAAACATGAACTGATTGGTATTTTATATGCAGGTAGTGGA 
AAAGATGAATCTGAAAAGAATTTCGGTGTTTATTTCACACCACAATTAAAAGAATTTATT 
CAAAATAATATTGAAAAATAAGTATCATCAATTCATTCGTGAAGTTGATTTTTTAAAGAG 
TGATTAAGAAAACGGTTACATAATTAACTAAATATACTGAATTATGTATCTAGATATCAA 
AATAATTAAAAGAGAGGAACTTAAAATGAACAAAAACGTAGTCATCAAGAGTTTAGCAGC 
ATTAACAATTTTAACATCTGTAACAGGTATTGGAACAACATTGGTTGAGGAAGTACAA.CA 
AACTGCCAAAGCAGAAAATAATGTCACAAAAGTTAAAGATACTAATATTTTTCCATATAC 



LOCUS 27B(A5) 

GAAAAATAAGTATCATCAATTCATTCGTGAAGTTGATTTTTTAAAGAGTGATTAAGAAAA 
CGGTTACATAATTAACTAAATATACTGAATTATGTATCTAGATATCAAAATAATTAAAAG 
AGAGGAACTTAAAATGAACAAAAACGTAGTCATC^ 

AAC^TCTGTAACAGGTATTGGAACAACATTGGTTGAGGAAGTACAACAAACTGCCJU^GC 
AGAAAATAATGTCACAAAAGTTAAAGATACTAATATTTTTCCATATACTGGTGTAGTTGC 
TTTTAAAAGTGCAACTGGATTTGTAGTTGG7UVAGAATACTATTTTAACAAATAAACATGT 
GTCGAAAAATTACAAAGTGGGCGATCGTATTACTGCACATCCAAATAGTGATAAAGGTAA 
TGGTGGTATTTATTCGATTAAAAAGATTATTAATTATCCAGGTAAAGAAGATGTATCAGT 
CATTCAAGTTGAAGAGCGTGCAATAGAACGTGGACCAAAAGGCTTTAATTTTAATGATAA 
TGTAACGCCATTCAi\ATATGCGGCAGGGGCTAAAGCTGGTGAGCGAATTAAAGTGATTGG 
TTATCCACACCCATACAAAAATAAATATGTTTTATATGAGTCAACTGGCCCTGTGATGTC 
AGTAGAAGGTAGCAGTATTGTATATTCAGCGCATACTGAAAGCGGAAACTCTGGATCACC 
TGTATTAAACAGCAACAACGAATTAGTTGGTATTCATTTTGCTTCTGATGTAAAAAATGA 
TGATAAC^GAAATGCATATGGCGTCTACTTTACTVCCAGAAATTAAAAAATTCATTGCAGA 
AAACATAGATAAATAAACAAATTGACTTTAAACGAGCGTTGCAACATATCTCGAATTGTA 
AAGGAGCTTGAAAATGAATAAAAATATAGTCATTAAAAGCATGGCAGCATTAGCCATTCT 
AACCTCAGTAACTGGAATAAATGCTGCAGTCGTTGAAGAGACACAACAAATAGCAAATGC 
AGAGAAGAATGTTACGCAAGTTAAAGATACAAATATTTTTCCATATAATGGCGTCGTTTC 
ATTTAAAGATGCGACAGGTTTTGTAATTGGAAAAAATACAATTATCACCAATAAACATGT 
ATCAAAAGATTATAAAGTTGGCGATAGAATTACTGCCCATCCAAACGGTGACAAAGGAAA 
TGGTGGTATATATAAAATTAAAAGCATTTCTGATTATCCGGGTGATGAAGACATCTCTGT 
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CATGAkTATTGAAGAACA^ 

TGTCCAAGCATTCAATTTTGCGAAAGATGCTAAAGTTGATGACAAAATTAAAGTTATTGG 
TTACCCATTACCTGCTCAAAATAGTTTTAAACAGTTTGAATCTACAGGAACTATAAAAAG 
AATCAAAGACAATATTTTAAATTTTGATGCATACATTGAACCCGGGAATTCAGGATCACC 
AGTTCTAAATTCTAACAATGAGGTCATAGGTGTGGTGTATGGCGGTATTGGAAAAATTGG 
TTCTGAATATAATGGTGCCGTATACTTTACGCCTCAAATCAAAGATTTTATTCAAAAGCA 
CATTGAACAATAAACAAATTTAAATATACACCATGAGCATGTGTTCAATAATTTTAATGA 
AAAACATCGGTCGAATATAACATAAAAAAACGTCTATATCAAAAGCATCATGAATAAACA 
GAGGAGCACAAAAATGAATAAAAftTATAATCATCAA^AGTATTGCGGCATTGACGATTTT 
AACATCAATAACTGGTGTCGGCACAA(^GTGGTTGATGGTATTCAACAAACAGCCAAAGC 
AGAAAATAGTGTGAAATTAATTACCAACACGAATGTTGCACCATACAGTGGTGTTACATG 
GATGGGCGCTGGAACAGGATTTGTAGTTGGGAATCATACAATCATTACC^ATAAACATGT 
TACTTATCACATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGGTTTTTATAATAA 
CGGTGGTGGACTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAAGATATTGC 
GGTCGTACAAGTTGAAGAAAAAT(^CGCAACCAAAAGGTAGAAAATTCAAAGATTTCAC 
TAGCAAATTTAATATAGCATCAGAAGCTAAAGAAAATGAACCTATATCAGTCATTGGTTA 
TCCAAATCCTAATGGAAATAAACTAGAAATGTATGAATCAACTGGTAT^AGTACTATCAGT 
GAATGGAAATATAGTGACAT CTGATGCGGTTGTCCAACCTGGCAGCT CTGGTTCACCTAT 
ATTAAATAGTAAGCGAGAAGCAATTGGTGTTATGTATGCTAGTGATAAACCAACAGGTGA 
AAGTACAAGGTCATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTTATTGCAGATAA 
TTTAGATAAATAAATCATCCATCCATACATTGATAAATGATTTTTAGAAATTAACAACAA 
AATCAACAATTTTAAACATCTCTGTGATTCTATTTATTCGAAATGATTTAAAAAATAAAA 
CTTCAAAAACCTAACCTTATATTTATACGAATACTTAGAGGAGCACAAAAATGAATAAAA 
ATATAATCATCAAAAGTATTGCAGCATTGACGATTTTAACATCAGTGACTGGCGTCGGCA 
CAACAGTGGTTGAGGGTATTCAACAAACGGCTAAAGCTGAACATAATGTGAAACTAATCA 
AAAATACTAATGTAGCACCATACAATGGTGTCGTTTCGATAGGATC 



LOCUS 27C(A7) 



GGATCACCAGTTCTAAATTCTAACAATGAGGTCATAGGTGTGGTGTATGGCGGTATTGGA 
AAAATTGGTTCTGAATATAATGGTGCCGTATACTTTACGCCTCAAATCAAAGATTTTATT 
CAAAAGCACATTGAACAATAAACAAATTTAAATATACACCATGAGCATGTGTTCAATAAT 
TTTAATGAAAAACATCGGTCGAATATA^CATAAAAAAACGTCTATATCAAAAGCATCATG 
AATAAACAGAGGAGCACAAAAATGAATAAAAATATAATCATCAAAAGTATTGCGGCATTG 
ACGATTTTAACATCAATAACTGGTGTCGGCACAACAGTGGTTGATGGTATTCAACAAACA 
GCCAAAGCAGAAAATAGTGTGAAATTAATTACCAACACGAATGTTGCACCATACAGTGGT 
GTTACATGGATGGGCGCTGGAACAGGATTTGTAGTTGGGAATCATACAATCATTACCAAT 
AAACATGTTACTTATCACATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGGTTTT 
TATAATAACGGTGGTGGACTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAA 
GATATTGCGGTCGTACAAGTTGAAGAAAAATCAACGCAACCAAAAGGTAGAAAATTCAAA 
GATTTCACTAGCAAATTTAATATAGCATCAGAAGCTAAAGAAAATGAACCTATATCAGTC 
ATTGGTTATCCAAATCCTAATGGAAATAAACTACAAATGTATGAATCAACTGGTAAAGTA 
CTATCAGTGAATGGAAATATAGTGACATCTGATGCGGTTGT CCAAC CTGGCAGCTCTGGT 
TCACCTATATTAAATAGTAAGCGAGAAGCAATTGGTGTTATGTATGCTAGTGATAAACCA 
ACAGGTGAAAGTACAAGGTCATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTTATT 
GCAGATAATTTAGATAAATAAAT CAT CGATCCATACATTGATAAATGATTTTTAGAAATT 
AACAACAAAATCAACAATTTTAAACATCTCTGTGATTCTATTTATTCGAAATGATTTAAA 
AAATAAAACTTCAAAAACCTAACCTTATATTTATACGAATACTTAGAGGAGCACAAAAAT 
GAATAAAAATATAATCAT CAAAAGTATTGCAGCATTGACGATTTTAACAT CAGTGACTGG 
CGTCGGCACAACAGTGGTTGAGGGTATTCAAC^^ 

ACTAATCAAAAATACTAATGTAGCACCATACAATGGTGTCGTTTCGATAGGATCTGGAAC 
AGGTTTCATTGTCGGTAAAAATACAATTGTTACC^CAAGCATGTCGTTGCAGGTATGGA 
AATTGGTGCACATATTATAGCGCATCCCAATGGTGAATATAATAATGGCGGATTTTATAA 
AGTTAAAAAAATTGTC CGTTATT CAGGTCAAGAAGATATTG CCATTCTACATGTGGAAGA 
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TAAAGCTGTTCATCCAAAAAACAGGAATTTTAAAGATTACACAGGCATTTTAAAAATAGC 
ATCAGAAGCTAAAGAAAATGAACGCATTTCAATTGTTGGCTATCCAGAACCATATATAAA 
TAAATTTCAAATGTATGAGTCAACAGGAAAAGTGCTGTCAGTTAAAGGCAACATGATTAT 
TACTGATGCTTTCGTAGAACCAGGCAACTCAGGTTCAGCTGTATTTAACAGTAAATACGA 
AGTTGTAGGTGTTCACTTTGGTGGAAACGGCCCTGGAAATAAAAGTACAAAAGGATATGG 
TGTTTATTTCTCTCCTGAAATTAAGAAATTCATTGCAGATAACACAGATj^AATAAATCCT 
TACATAGATAAATGATTTTAAAAATTAACAACAAACTCAACAATTCAAATCATCTCTGTG 
ATTCCATTTATTCGAAATGATTAAAAAAAATAAAACTTCAAAAAGCTAACATTATAATTA 
TACAAATACTTAGAGGAGCAGAAAAATGAATAAAAATATAATCATCAAAAGTATTGCAGC 
ATTGACGATTTTAACATCAATAACTGGTGTCGGCACAACAATGGTTGAAGGTATTCAACA 
AACAGCCAAAGCCGAAAATACTGTTAAAGAAATTACAAATAC^ 

TGGTGTTACATGGATGGGCGCTGGAACAGGATTTGTAGTTGGAAATCATACAATCATTAC 
CAATAAACATGTTACCTATCACATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGG 
TTTTTATAATAACGGTGGTGGACTTTATAAAGTT ACTAAGATTGTAGATTAT C CTGGTAA 
AGAAGATATTGCGGTTGTAGAAGTTGAAGAAAAATG&ACACA^ 

CAAAGATTTCACTAGTAAATTTAATATAGCATCAGAAGCTAAAGAAAATGAACCTATATC 

AGTCATTGGTTATCCAAATCCTAATGGAAATAAACTACAAATGTATGAATCAACTGGTAA 

AGTATTATCAGTGAATGGGAATATAGTGTCATCGGATGCAATTATTCAGCCTGGTAGCTC 

TGGTTCACCTATATTAAATAGTAAACACGAAGCTATTGGTGTAATCTATGCCGGTAATAA 

GCCATCAGGTGAAAGCACAAGAGGATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATT 

CATTGCAGATAATTTAGATAAATAATTAAAACTTAGACATTCACCCAATCCTGACAAAAT 

ATACTATAACTAACATTTATTAATATATATTGCATTATTTAATATGCATCAAAGCCAATC 

AACGATTGATTTTCACCAACTCAATTGTTGATTGGTTTTATTTATGTATGAATGAACAAC 

TTTTTGACATCATTAAGAATATAAATGATTTTGAAAGCATTTGAAAGCTACAACATTTCT 

ATAAAATTTTTCAATAACAATTGCGCCACTAAAACT(^AAATTTCC7VCC^CCAACATCCA 

AATTATCAACATCGCAACATAACCAAATGTTATAATAAATCTATTACAGAAA 

TTACTTATGCAAAGGCGGAGGAATCACATGTCTATTACTGAAAAAC^^ 

GCTGAATTACATAAAAAATTATGGTCGATTGCGAATGATTTAAGAGGGAACATGGATGCG 

AGTGAATTCCGTAATTACATTTTAGGCTTGATTTTCTATCGCTTCTTATCTGAAAAAGCC 

GAACAAGAATATGCAGATGCCTTGTCAGGTGAAGACATCACGTATCAAGAAGCATGGGCA 

GATGAAGAATATCGTGAAGACTTAAAAGCAGAATTAATTGATC 



LOCUS 27D(AF7) 



GATCTGGAACAGGTTTCATTGTCGGTAAAAAT 

ACAATTGTTACCAACAAGCATGTCGTTGCAGGTATGGAAATTGGTGCACATATTATAGCG 
CAT C CCAATGGTGAATATAATAATGGCGGATTTTATAAAGTTAAAAAAATTGTCCGTTAT 
TCAGGTCAAGAAGATATTGCCATTCTACATGTGGAAGATAAAGCTGTTCATCCAAAAAAC 
AGGAATTTTAAAGATTACACAGGCATTTTAAAAATAGCATCAGAAGCTAAAGAAAATGAA 
CGCATTTCAATTGTTGGCTATCCAGAACCATATATAAATAAATTTCAAATGTATGAGTCA 
ACAGGAAAAGTGCTGTCAGTTAAAGGCAACATGATTATTACTGATGCTTTCGTAGAACCA 
GGCAACTCAGGTTCAGCTGTATTTAACAGTAAATACGAAGTTGTAGGTGTTCACTTTGGT 
GGAAACGGCCCTGGAAATAAAAGTACAAAAGGATATGGTGTTTATTTCTCTCCTGAAATT 
AAGAAATTCATTGCAGATAACACAGATAAATAAATCCTTACATAGATAAATGATTTTAAA 
AATTAAGAACAAACTCAAGAATTCAAAT 

AAAAAAAATAAAACTTCAAAAAGCTAACATTATAATTATACAAATACTTAGAGGAGCAGA 
AAAATGAATAAAAAT AT AAT CATCAAAAGTATTGCAGCATTGACGATTTTAACAT CAATA 
ACTGGTGTCGGC^CAACAATGGTTGAAGGTATTCAACAAACAGCCAAAGCCGAAAATACT 
GTTAAACAAATTACAAATACAAATGTTGCACCATACAGTGGTGTTACATGGATGGGCGCT 
GGAACAGGATTTGTAGTTGGAAATCATACAATCATTACCAATAAACATGTTACCTATCAC 
ATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGGTTTTTATAATAACGGTGGTGGA 
CTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAAGATATTGCGGTTGTACAA 
GTTGAAGAAAAATCAACACAACCAAAAGGTAGAAAATTCAAAGATTTCACTAGTAAATTT 
AATATAGC^TCAGAAGCTAAAGAAAATGAACCTATATC^GTCATTGGTTATCCAAATCCT 
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AATGGAAATAAACTACAAATGTATGAATCAACTGGTAAAGTATTATCAGTGAATGGGAAT 
ATAGTGTCTTCGGATGCAATTATTCAGCCTGGTAGCTCTGGTTCACCTATATTAAATAGT 
AAACACGAAGCTATTGGTGTAATCTATGCCGGTAATAAGCCATCAGGTGAAAGCACAAGA 
GGATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTCATTGCAGATAATTTAGATAAA 
TAATTAAAACTTAGACATTCACCCAATCCTGACAAAATATACTATAACTAACATTTATTA 
ATATATATTGCATTATTTAATATGCATCAAAGCCAATCAACGATTGATTTTCACCAACTC 
AATTGTTGATTGGTTTTATTTATGTATGAATGAACAACTTTTTGACATCATTAAGAATAT 
AAATGATTTTGAAAGCATTTGAAAGCTACAACATTTCTATAAAATTTTTCAATAACAATT 
GCGCCACTAAAACTCAAAATTTCCAC(^CCAACATCCAAATTATCAACATCGCAACATAA 
CCAAATGTTATAATAAATCTATTACACAAAGAGATAAATTACTTATGCAAAGGCGGAGGA 
ATCACATGTCTATTACTGAAAAACAACGTC^GCAACAAGCTG^TTACATAAAAAATTAT 
GGTCGATTGCGAATGATTTAAGAGGGAACATGGATGCGAGTGAATTCCGTAATTACATTT 
TAGGCTTGATTTTCTATCGCTTCTTATCTGAAAAAGCCGAACAAGAATATGCAGATGCCT 
TGTCAGGTGAAGACATCACGTATCAAGAAGCATGGGCAGATGAAGAATATCGTGAAGACT 
TAAAAGCAGAATTAATTGATC 



LOCUS 28 (H130) 



AAATATTCGACAACATCGTCTGGTAGACAGTCAGGACGCGTACCAATAGATAATCCCACA 

ACACCCGGTTCTTTAAGTACAGGTTCGAATTTTTCTTTTAATACTTCAACCGGTGCATGT 

GTATTTGTAAATGCCTGAAAATAAGCAATATATTTTCCTTCGTGCCATTTCTCATGCATC 

TTTTCTTTAATTTCTTTAAATTGTACTGCGATTGAATCTGCACGATTACCTGCAAAGTCT 

CCGCTACCTGCAGCAGAACAAAATGTACATCCACCATGTGCTACAGTGCCATCGCGGTTA 

GGACAGTCAAACCCGCCATCCAATGCAACTTTAAATATTTTTTGTCCAAATTTATTTTTT 

AAATGGTAATTCCATGTGTGATAACGTTTGTTTTCAAAAGCGTATTGGAAATGATTGCCC 

ATATGTCATTTTCCTTTCTATAAAAAAAGAGTTCTAAGTACAGATTTTAACATATTTTAA 

TGTTATAGTGTTTATTATAGTTTGACAAAAAAGAGAGAGGAACTATGAAATATGAATATA 

CCTAAATCAGTCTGGTGGCTAGTAATTGGCATGGCGTTAAATATTACTGGTTCCAGTTTT 

TTGTGGCCTTTAAATACAATTTATATGAAACAAGAACTTGGAAAAAGTTTAACTGTTGCT 

GGTTTAGTGCTAATGATAAATTCATTTGGCATGGTTATTGGAAACTTATTAGGTGGTTCA 

CTATTTGATAAATTAGGTGGATACAAGACGATTTTAATTGGAACTTTCACTTGTCTTTGT 

AGTACAACGCTACTTAATTTCTTTCACGGGTGGCCTTGGTATGCTGTATGGCTTGTAATG 

TTAGGGTTTGGTGGCGGAATGATTATTCCTGCGATATACGCTATGGCTGGAGCAGTGTGG 

CCAAATGGCGGAAGACAAACGTTTAATGCGATATACTTAGCGCAAAATATTGGTGTGGCT 

GTCGGTGCTGCAATGGGCGGCTTTGTCGCAGAATTTAGCTTTAACTATATCTTTTTAGCC 

AATCTTATTATGTATGTTGTGTTTGCGCTTGTCGCGGTAACGCAATTTAATATTGAAATT 

AATGCGAAAGTTAAATATCCAACTCATTTAGATATTACTGGTAAAAAGAATAAAGCAAGA 

TTTATTTCATTAGTACTAATTTGTGCAATGTTTGCAATTTGTTGGGTTGCATATATTCAA 

TGGGAGTCTACAATCGC TT CATTTAGACAAT CTATTAATATTTCAATGGCACAATATAGT 

GTTTTATGGACAATTAACGGAATAATGATTTTAGTAGCACAACCATTAATTAAACCGATT 

CTCTATCTGTTAAAAGGAAACTTAAAGAAGCAAATGTTTGTCGGCATCATCATTTTTATG 

TTGTCGTTCTTTGTCACGAGTTTTGCCGAAAACTTTACAATATTTGTTGTCGGTATGATT 

ATTTTAACTTTTGGAGAAATGTTTGTATGGCCAGCAGTTCCAACTATAGCCAATCAGTTA 

GCGCCAGATGGTAAGCAAGGACAGTACCAAGGTTTTGTGAATTCAGCTGCTACAGTAGGA 

AAAGCATTTGGTCCATTTCTTGGTGGTGTATTAGTTGATGCGTTTAATATGCGCATGATG 

TTTATCGGTATGATGCTACTACTTGTATTTGCATTAATATTATTAATGGTTTTCAAGGAG 

AATAATACGCAACCTAAAAAAATAGATGCATAATGAGTAAATAGAATTAACGTTATAGAC 

TTGAAATAAATGTCGTTATAACATAATATTAATTTGTATAATTTAATTTCGTTTGGAGCT 

TTTCTACAGAAAGCTAGTGATGCTGAGAGCTAGTGTTAAGGACTAAATGTAAATCGTATT 

AATTTTAAATTGAATGAATGACATCTCTTACTATTAAAATGAGTGCACAATTTTTGTGAA 

ATAGGGTGGTAACGCGGCAAATGTCGTCCCTATGTAAATAGAATAGTTAGAGGTGTCTTT 

TTTATTGAATAGGAGGAAATGTGTTGAATTACAACCACAATCAAATTGAAAAGAAATGGC 

AAGACTATTGGGACGAAAATAAAACATTTAAAACAAATGATAACTTAGGTCAAAAGAAAT 
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TTTATGCTTTAGACATGTTTCCATATCCATCAGGTGCTGGTTTACATGTTGGACATCCTG 
AGGGCTATA(^GCAACAGATATCATTT(^GATATAAAAGAATGC^GGATATAATGT^ 
TACATCCGATGGGGTGGGATGCATTCGGATTACCAGCAGAGCAATATGCTTTAGACACTG 
GCAACGACCCACGTGAATTTACAAAGAAAAATATCCAAACTTTTAAACGACAAATTAAAG 
AATTAGGGTTCAGTTATGATTGGGATCGTGAAGTTAATACAACA 



LOCUS 29(A)N10 m 

GATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGCCATCATTGCACCAA 

ATAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGCATCAGTTTTGT 

GTTGTTTTGATACCTTATTAGAATGGTTTACTTCACCTTTAGGATTTGATGGTGCTTTCT 

GTTCATTATTTGGTGGTGTAACTCTTGAATCGGAGTCACTATCTGAGTCTGAGTCGCTAT 

CTGAATCCGAGTCGCTATCCGAGTCTGAGTCGCTATCTGAGTCTGAATCGCTGTCTGAGT 

C TGAGT CGCT AT C CGAGT CTGAGT CG CTGT CTGAAT CTGAAT CACTGT CTGAATC CG AAT 

CGCTATCTGAATCTGAATCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAATCGCTGT~ 

CTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAATCGCTATCTGAAT 

CTGAGTCGCTATCTGAGTCTGAGTCGCTGTCTGAGTCTGAGTCGCTGTCTGAGTCTGAAT 

CGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAGTCGCTATCTGAGTCTGAGTCGCTGT 

CTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTCTGAATGGCTATCTGAGT 

CTGAATCGCTATCTGAGTCTGAATCACTGTCTGAGTCCGAGTCACTGTCTGAATCTGACT 

CACTATCTGATTCTGAGTCGCTATCTGATTCTGAGTCGCTGTCTGAATCTGAATCACTGT 

CTGAATCCGAATCGCTATCTGATTCTGAGTCGCTATCTGAACCTGAGTGGCTGTCTGAGC 

CTGAGTCACTGTCTGAATCCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGTTCTGGGT 

CTGGACTTGGTTCTGGATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGTTCTGGGT 

caaccggcggccctggagttgggtctttcggatttactgctgaatcaccatcagcacttc 

caccac cataacgtacaacatt ctcattatt ccaac cgaaaatactgtagtctctatttg 

ttacaggatcaacattttcttgaataacctgagtttttaagttcttacctgtattgtcgt 

aatgcccttctactaatactacatatgttttagtaatatcaccaaatttaatactagcta 

catttggatgctcataatagattctatttttaaattggtctgttacttctttaaggttag"^ 

agt catttggat ctgcatagtagctatctgataatttagatgtat cattcacttcaaaaa 

ttctcagttttgtatctgtagcacttactttaccgctactttcttcgattttatcttggt 

agcctttaatatacacccacgtattacctaaaactcgttgcttagggttaacaaatactg 

tttgcttgtatgtgttttgacctgaagctgtatctacaccaataatttgagaagaaatgt 

tcgcgccatttggtttatcaattcctgcaattggcgaactatagttataagtaattttat 

tattaaacatttcatccgcaatattaatattcgcatcatatgttcctgatttaggtgcct"" 

ttgctcggtctgtaaataaaggtaatgaaaattgtccgttaatattttctttattattta 

cataatctgtaaagacaaatgtatacgtcttagtcaagatatcatatgttgctttagcta" 

caacatcgccattcgtacttttaatgtctgcaattggcatcgtattatttgaattagaat 

aatccacgtctccattaccagttaaactatctggtaacttcgctgtaaaataatcccctg 

ATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTTTGATTAG 

GGTCAAATGTAGTCTTTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTTACATTTG 

TACCTTTAGCATCAGCAGCATTTACTACCGGTTCAGCAACAGCTAAACTACGTACAGCTC 

TCGTTCTAACACTTGGTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGTGATGATT 

GTGGTAAATCTAATGTTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTATTAGCAT 

CATTCGTTGTTTTATTATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGATCTTGCA 

TTTTTGCAGCAGTTGCTTGATTTTTAATTGCCGTCGGTTGAGGTGTTTCATTTGTTGAAG 

CTGGCTCTGTTGTAGTGGTATTGCTCGTTTGTGTAGACATTGGTTTTGTTGTGCTATCTA 

CATTCGCACTGTTTGTGTTTGCACTAATATCAGATGTATCATTAGCCGTTGTATTTAATT 

GAGGTGTTTCTATCATATTGTTTTTTTCGGAATCTGCACTTGCATTATTTTTCGAAGATT 

GCGTTGTATCGTTCGATTGTTCTGAAGCTTGTGCTTGATGATTGCCTATCCCAAATAGTA , 

TAGTTGCCCCTACTATTACTGATGTGGTACCTACTGTAAAACGTCTAATCGAATACTTAT 

TCTGCTTATTCGACAAATAATCAATTCTTTTTTTCAAAAATATTACTCCATTTCAATTTC 

TAGATTAGTCTAAATTGTATAATGAAATAAGAATTATATCAATTGCTTTTCGAAAAAAAT" 
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TACGTAAAATTTGTTTTCTTCCTATTTATATAACTTAAAATTTTCTQTTAACTAGCAAAA 
ATGAATATACTATTTTTAGACTATTACAAATTTTTTACTTTTCAAAAACTTAGAAGTTCT 
AAATTTTTCATCACCTTAAATTTTACTGTAATTTCAACAATC^ATTTAACTAACATTTT 
AAATTATTCATCATGCTAGCAAAAAAGGCCTAACGTATAAATGTACGTTAGACCTCATGT 
TCAACTTATTCATTTTACATTGTATATTAAACACATACATCATTGAATAAATGTTTGCTT 
ACTAACC 



LOCUS 29(B)GE2 



GATCCACATTGGGCATAATCACAGCTAATTTGTGTTCATTCGCATACCTTTCTATGCTTG 
TATATCTCATATATGTCGTTTCATCACTTGATAATCCATGTAACAACATTAAAGTTTTTA 
ATGGTTTAACAGTTGTATCGCTATTAAAGAAGCTTTGATCTTCCGGTAAAATGACTGTCA 
AATTTTGATGCATACCAATTGTTGGTGAATGATAGTTTAATGAAATATAAGCCATACGTC 
ATGACCCCTTTCTAATTCTACTTTATCAACATTTTACGCTTAATCAATTCACTTTAAAAT 
CATTTTCAACAAAAAAACCGAATACAAATGTATTCGGCCTAAAAAAGTATTTACGCTTTT 
TCTTTATGATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGCCATCATT 
GCACCAAATAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGCATCA 
GTTTTGTGTTGTTTTGATACCTTATTAGAATGGTTTACTTCACCTTTAGGATTTGATGGT 
GCTTTCTGTTCATTATTTGGTGGTGTAAGTCTTGAATCGGAGTCACTATCTGAGTCTGAG 
TCGCTATCTGAATCCGAGTCGCTATCGGAGTCTGAGTCGCTATCTGAGTCTGAATCGCTG 
TCTGAGTCTGAGTCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAATCACTGTCTGAA 
TCCGAATCGCTATCTGAATCTGAATCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAA 
TCGCTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAATCGCTA 
TCTGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTGTCTGAGTCTGAGTCGCTGTCTGAG 
TCTGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAGTCGCTATCTGAGTCTGAG 
TCGCTGTCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTCTGAATCGCTA 
TCTGAGTCTGAATCGCTATCTGAGTCTGAATCACTGTCTGAGTCCGAGTCACTGTCTGAA 
TCTGACTCACTATCTGATTCTGAGTCGCTATCTGATTCTGAGTCGCTGTCTGAATCTGAA 
TCACTGTCTGAATCCGAATCGCTATCTGATTCTGAGTCGCTATCTGAACCTGAGTCGCTG 
TCTGAGCCTGAGTCACTGTCTGAATCCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGT 
TCTGGGTCTGGACTTGGTTCTGGATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGT 
TCTGGGTCAACCGGCGGCCCTGGAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCA 
GCACTTCGACCACCATAACGTACAACATTCTCATTATTCCAACCGAAAATACTGTAGTCT 
CTATTTGTTACAGGAT CAACATTTTCTTGAATAAC CTGAGTTTTTAAGTTCTTACCTGTA 
TTGTCGTAATGCCCTTCTACTAATACTACATATGTTTTAGTAATATCACCAAATTTAATA 
CTAGCTACATTTGGATGCTCATAATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTA 
AGGTTAGAGTCATTTGGATCTGCATAGTAGCTATCTGATAATTTAGATGTATCATTCACT 
TCAAAAATTCTCAGTTTTGTATCTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTA 
TCTTGGTAGCCTTTAATATACACCCACGTATTACCTJVAAACTCGTTGCTTAGGGTTAACA 
AATACTGTTTGCTTGTATGTGTTTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAA 
GAAATGTTCGCGCCATTTGGTTTATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTA 
ATTTTATTATTAAACATTTCATCCGCAATATTAATATTCGCATCATATGTTCCTGATTTA 
GGTGCCTTTGCTCGGTCTGTAAATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTA 
TTATTTACATAATCTGTAAAGACAAATGTATAC GTCTTAGT CAAGATATCATATGTTGCT 
TTAGCTACAACATCGCCATTCGTACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAA 
TTAGAATAATCCACGTCTCCATTACCAGTTAAACTATCTGGTAACTTCGCTGTAA7VATAA 
TCCCCTGATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTT 
TGATTAGGGTCAAATGTAGTCTTTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTT 
ACATTTGTAC CTTTAGCAT CAGCAGGATTTACTACCGGTT CAGCAACAGCTAAACTACGT 
ACAGCTCTCGTTCTAACACTTGGTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGT 
GATGATTGTGGTAAATCTAATGTTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTA 
TTAGCATCATTCGTTGTTTTATTATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGA 
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LOCUS 30 (N15) 



GATCCATTTGTCCCTACCGCTCGTCTTACATCAAGTTTACCTTGCTCATTTAATGGAAAA 
TGAGTTTGTGGATGGTCTACATAAGCACGCACCTCGCCTTTAGCATTTGCATCGGCAATA 
ATTCGTCCAATAGGTCCTTGGCCATCTACAGTGACAGTTAATTTTTGATCACCTTTCAAC 
ATTGCGCCCATCATAGCTGTTGCTGTCATTGTTCTTCCCATTGCAGCAGATGCTGTCGGC 
CATGTATAATGTCTCGTTTGTGCTTCTTGAACAGTTTCAGTTGTCAAAGCAGCATAAGCC 
CTAATCTCTCCATCAAATGCTAATGCTTTAACAATATAATCGTGTGTCATTATTTCAATC 
TCCTCTATTACTCTATATTTAAAAAATTACTTTACTTCATAAAATGCAACAATTGTACTT 
ATTCTACACCCATCATTCTAAATAATGAAGTAACTTGTTTTACAATTATTTTCTGCTATA 
ACAATTCAACGACTTAAAATCTAATACGTATTTTCAAAAACGATAAAAGTACCTCTTTCT 
ATAACTTTATCATAGAAAGAGGTACTGAATATAATCGATTATTTATTGTCTGGGTGATTT 
GGATCGTAAGGTTTTTCGATATTTGGGGCTTGTCGATGTGCTGGTTCATCTTTTTCATCA 
GATTTATCAGCTTCTTTTTTATCCTCAGCAATATCTTTTTCTTCTTTACGATCTTCACTT 
TCGTCACGTTGTCCATCTTCTAATTGCTCTTTACGAATCTCTTCATAAGATTTACCGAAT 
TTACCATCATTAAATTCAGAATCTTCATCTTTAACAACTTTAGCTGCAT^TAATO^TT 
TCAGGTAATTTACCTTCGTAGAATAATGATTGAATTTGTTCAGCAACTAATGTTTCTTCT 
GTTAATAATGTTTCAGCAATTAAAATTAATTGTTCTTTGTGCTCTAATAAAATTTGTTTA 
CAACGTTCGTATTGTTCTTTAAGGATTCGTTGAACTTCTTTATCAATTTCATATGCGATT 
TGGCTTGAATAATTAGGCTCACCTTGCATATCTTTACCTAAGAATACTTGACCATTGCTA 
TGACCGAACTGTAATGGTCCTAATTTTTTACTCATACCATATTGCGTAACCATTGAGCGT 
GCGATTTGTGTTGCACGTTCGAAGTCATTTGAAGCACCTGTTGATACTTCGTTAAAGTTA 
ATATCTTCTGATACACGTCCACCAAGTAAACCACAGATTTTATCTAATAACTCTTGTTCA 
GTCATTA 



LOCUS 31 



ACGATGGTGT CTTGCAACATCGAAAATAATGT TGTGT AAGAACGT TGT TC TAC CATAT C C 
TGGACTTCCGATTAACGCGATGTGCCCAGCTTTTTTCAATTGCAATACCATCGGTCCTTG 
ATATTGTTCTTCTGGTACGTCTTTAAGTCCTAATGTTAATTCCACTTCTTTTGCATCATC 
TGACCATAATTTTCTGAAATCTGTTTCTACTAAATCTTCTTGATATACATTTTCTGGCAA 
TGGTGGTAGCCATGGACGCTTAACTTCTTCGATTTCTAATCGTGTTGTAATAGATTCGAT 
ATGATCTATGACCGCTTCTAACTCAGTTTGATTTTCTTTCGTTTCTTCATCTTCAAGTCC 
ACTCAAGTCTTTGTTGATTGCTTGAAGTTGACCATAGTCATTAATCATGTAAATCGTCTT 
ATCTTCAACTTCTAATTTATCGCCTTCGATGTCATATGTTGCACCACTCCATGCAGATTG 
GAATAATTCATAAATTTCATTATTACCAACTTGTAAATACGCACGACCTGGTAATGTAAT 
GTCTGCTGCATCTGGTGTTTTTAAAATTTCATTACTGTCTTGTCTATCTTGTACTTTTAA 
TGC CAACTTAAATTTAGAGTTAGACCAAATTTGGT CATCAACAACAC CCGATGGTTTTTG 
TGT CGCAAGTATTAAATGAATAC CTAACGAACGTCCAATACGTGC CGTTGATAC AAGTTC 
TTTCATAAAATCAGGTTGTTCTGATTTTAATTCGGCAAACTCATCGGAAATAATGAATAA 
ATGTGGCATTGGTTCTGTCGCAATACCTTCTTTAAATAACTTATGGTATTGATTAATATG 
GTTAACATCATGCTCTCCGAATAAACGTTGACGTTTTCTCAATTCGGCTTTGATTGATGT 
TAAGGCACGCATCGCTTCATCGCCATCTAAGTTTGTAATCGTACCAACTAAATGGACTAA 
AT CTTTAAATAAGTTCGC CATACC CC CAC CT TT ATAGT CAATCAATAGGAATGCAACTTC 
ATGAGGGTGAAAATTAATAGCTAAAGATAAAATGTATGATTGGATAATCTCAGATTTCCC 
TGAACCAGTGGTACCAGCAACTAAACCATGTGGCCCGTGTGCTTTTTCATGTAAGTTCAA 
TGATAAAATATCATCTTTACCTCTTACACCTAAAGGTACTGCCATCGTTTTGTATGTTTC 
GTTTTGTCTCCATCGATTAACCACATCAAGCTGATC 



LOCUS 32A(HE9) 
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GATCAGATAGATAAAGTATTTTCTTTTTATTATGTTTATCAGAATATGCGCCACCGAAAA 
TACCAAATATAATAAATGGAAGTGTTTGACTCATAACCATCATTGATAATTTTAAAGATG 
ATTGGTTTGTCAATTCAACAGTAAACCAAATTATTTGTAACGAAAACAGCACAAAACAAC 
TCCGACGTAAGAAATTACCAATCAATAAATATGTAAAGTTTCTATTTTTCAAAACTTCTA 
AATACAACATATTTAT CACCTCTCATAAAAATAATTGAATGCATCCAC CAGCTTTTTTAG 
ACCTTCTTCTAAACTCTCTTTATCCAAAGCGCAATTAATTCTAATATAATTTAGTCAGTT 
AAATATCAATTATTTCGAAATATACATACTACTTGAAACACCATACATAACCCCCAAAAT 
GACTACTCAGAGGTTATATTCTACTAATTATGATTATATTAAATATGAAAATATTATCAA 
AAAAATCAAATTTATAACAAAAATACACCCCTTAAAGTTAGGTCTTTCAATCCAACTTTT 
GGGGTGTATATCATTCTCATCATATTCTAGGTTGTTTTTAACAAACTAAATATAGTGAAT 
GCAAATCAACTATTATTTAAATTATGAATTATTTTAATTCTTTCTTCTACGAGCCAATAA 
CATTAATCCAGCAATTCCAATTATACTACTAAAGATCAAACCTTTTTGGGTGCTTTCTAA 
ACCTGTTTTTGGTAATTCTGCTCGTTTTTTCTCTTGATTAGCTACTGATTCTTTAGCAAT 
TTTAGATTTTTTAACTTTATCATTTTTATCCATTGAATGAACTGGGCCATTTGGTTTTGC 
TCTGTCTTTCGATAATCCTGGATTGTTAGGATTTACTGGGCCACTTGGATGAGTTGGTCT 
GCTCGGCTTCTCTGGGTTTTCAGGTCCTTTTGGATCTTTTGGTTTCTCTCCACCGAACTC 
TACAATCTTATCTACTGGTTGTTTTGTGATCTCTTCTGTTGGTTGACCCTCGCCAACTTT 
TT CAC CTGTTAATGGGTT CACTGTGATTGGTGTTGTGATTGT CTT ACTTC CTGGTTGT C C 
TTCTTGTTTCACTCGCTCTTCACCAGGTTGTAATTTTGGATTAAACTCACGTTTTGTTTC 
AAACGGTATCTCTACTGTTTTTGTTTCTGGTGTACCCGTTTTTGGTCCGTGTTTAATCAC 
ATCATCCACTGGCTCTTCGATCACTTTTCCTGTGTCTGGATTCTTGATTCCTGGTTTACC 
TGGTACTTTTTCCGTTTGATCTGTTGGTAAGTTTGGATCAAAGATATCTTTATGACCTTG 
CGGTATTTTCTCGCCACCGAATTCTGTTAATTCATTAACTGGATCTTTTGTGATTTCTTC 
TTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGT 
TATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATC 
AGGATTAAATTTACGTTCTTTCTCGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCC 
TTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTC 
TGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGG 
ATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATT 
AATCGGATCTTTTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAA 
TGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTAC 
TTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATTTC 
TTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGG 
TGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTC 
TTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTC 
TGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTCGATTCACC 
TTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTC 
ACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTT 
ACGTTCTTTCTTGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCC 
ATATTTTGTTACGCTATCGACCGGTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAAT 
TCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTC 
TCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTT 
TGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAG 
TGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCC 
TGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTAC 
AATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTAC 
ATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGT 
TGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTC 
TGTTAATTCATTAATCGGATC 



LOCUS 3 2B (P9) 
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GATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCAT 
TAATCGGATCTTTTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTA 
ATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTA 
CTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTTGAATGGAATTT 
CTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCG 
GTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCT 
CTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTT 
CTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTCGATTCAC 
CTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCT 
CACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATT 
TACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTC 
CATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTCTGGATTCTTAA 
TTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGT 
CTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTT 
TTGTGATTTCTTCTTTCGATTdACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTA 
GTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCC 
CTGGTGCTAAATCCGGATTAAATTTACGTTCTTTCTTGAATGGAATCTCTTCTTTTTCTA 
CAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTA 
CGTCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCTTCTTTCTCTCCTG 
TTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATT 
CTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTTGGTTCACCTTTACTAATAA 
TTACTCCAGTTAATGGATTTTTTAGTGTTGGTGTCGTTATTGTCTTCTCACCTTTTTGTC 
CTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCT 
CGAATGGAATCTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTA 
CGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTAC 
CTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATC 



LOCUS 33 (014) 



GATCGATAAAATAGTTTATGCCTTGGGCGAAACCAGGTGAGGTTTTGACGATAATGTATG 

AACCATTGATGATTGAACTTAGAACTTCATGTTCACAATAGTGTCTAAACTTTTCTCTCA 

TCTCTTGTTCTGTTTGATTATTAATAGCTTTATAAATCCATGTCTCACAATCGATAGGGA 

CACGATATATATTTAGTTCCTTCAAGTCTTTAGCAATTGTTGTTGCACTATATCTTACAC 

CAAAATATTCTTCAATATATGAAATGATTTGTTCTTTTTTATAAATCTTATGCTTTTTAA 

CTATTGTAGAAACAATTTCTAATCGTTTACTTTTCTTCATATTGTAAACTCCTTTGGTAG 

TTACGTTT CTTGTATTAAAAAATAAATTCATGCATGTTT CATTTATAATTTAACACTTTG 

TTTTGCAAAAGATAATAAAAATACATGTAAATTTTTTGTGACAACTTTTAAAATGAATTT 

TGTATT CTAAGT CAGCATTTAATTATCACATAT CTACTACTTGTAATGATTTTAGACTGC 

CGAGTAGT CTTT CGGCAGACAACC CTCACACT CCTCTCATCTAATTACAAAGAGAGGGTA 

TACCTACAAAGTCAATTATCAATGTAGGTATACCCCATATATAAGCTGTATTTAAAATTT 

AATTATTTATAAGTGTTTAACATTACTTCTTCTTGTTTATATATTTTTACTCCACGCCTA 

CTTCATTCCATGCTTCATACACCTGTTCAGCTGTTTGCTCGTCATATAAATCTTTAGCCG 

CTTGGTATAATGCATCTTTACAATCTTTGAAGTTTGAATTACTTGTTAAGTATTCCGTTA 

ATGCTCGGTAGTAAATTTGTT CTGATTTAGATTTC CCTATTGCTTGAAT CACGTTATAAG 

CTGCTTTATTTGGAATTCCAGAATTCGTATGTACGCCACCATTATCTTTTTCAGTGAATA 

CATAGTCTTTCATATGAGCTGGTTGACCAAATTGTTCTGGGTTTGACATGCTGCGTAAAG 

CGTCTCCCTCTTTTCCAGGTGTGTAGACATCTTCACCCATTAAGAAATCCTCGTCATCTA . 

CAAAGTATCCAAAAACATCTGAAAAGCTTTCATTTAGAGCGCCTGACTGGTCCTTATATT 

CTAAGTTCGCTGTCTCTTGTGTCACACCGTGTGTTAATTCGTGTGCTACTACGTCATTTG 

CACCCGATAAACTTGTGAATGTGCGACCATCACCATCACCATAGATCATTTTGTCACCGA 

TCCATGCGGCATTATTTCTGTTATCTTGACCACCGTAGTTATTAACATGCGTTAATGAAA 

CAATTGGACTACCTTGGTTGTCATATGATTCACGACCAAATGTGTCTTTGTAATAATCAT 
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ATGTTTGTTTAGCGTAATAATTTGCATCTACGCCAGCACGTTGCTCATCTTTTACGAAGT 
TTTCATCTTCATTAGTAATCAATGTTGCTTG 



LOCUS 34 (018) 



GATCCTTTGTCACTACCTGAAGCAGAATTTTTATCATCTTTACCTGGTGCATTAGCACCT 
GCTACATCAGTTGGTCCATTAAATTTATATGTAATGTTGTAATGATGGTCATATTTGAAT 
GGCTTTCCATTTACTTTTTCATCGATATAAACGTCAATTTTTCCATCTATTTTACCGTTC 
AACTTACTTACTTCAAATTCAGAAGTGCGTTCATCTTTGGCAGTGTTTTTACTAATAATA 
TTTTCTTTATGTCCTTCGATACTCATTCCAGTAATCCAATGACTGTGGTTGACAGTTATT 
TGAACATACAATTTACCATTTTT CTTAATGTACTTTGC CGGTTTATTAAAATAGTCATTA 
GCAATTGACGTGTCATTGGTATTGTATTTGTAAACCTCATAATTCAAAGTACCGCTATCT 
GCGGCATTTGCAGAATTACTGAATGTCGCGATGATGATAATTAACGCTAAAATCGTTGTA 
TTAAAAACTTTTAAAATATTTTTCAAAACATAATCCTCCTTTTTATGATTGCTTTTAAGT 
CTTTAGTAAAATCATAAATAATAATGATTATCATTGTCAATATTTATTTTATAATCAATT 
TATTATTGTTATACGAAAATAGATGTGCTAGTATAATTGATAACCATTATCAATTGCAAT 
GGTTAATCATCTCATATAACAACACATAATTTGTATCCTTAGGAGGAAAACAACATGACA 
AAACATTATTTAAACAGTAAGTAT CAAT CAGAACAACGTTCAT CAGCTATGAAAAAGATT 
ACAATGGGTACAGCATCTATCATTTTAGGTTCCCTTGTATACATAGGCGCAGACAGCCAA 
CAAGTCAATGCGGGAACAGAAGCTACGAACGGAACTAAT^ 

C^GCAACATC^CAACCAATTAATTTCC^GTGCAAAAAGATGGCTCTTCAGAGAAGTCA 
CACATGGATGACTATATGCAACACCCTGGTAAAGTAATTAAACAAAATAATAAATATTAT 
TTCCAAACCGTGTTAAACAATGCATCATTCTGGAAAGAATACAAATTTTACAATGCAAAC 
AATCAAGAATTAGCAACAACTGTTGTTAACGATAATAAAAAAGCGGATACTAGAACAATC 
AATGTTGCAGTTGAACCTGGATATAAGAGCTTAACTACTAAAGTACATATTGTCGTGCCA 
CAAATTAATTACAATCATAGATATACTACGCATTTGGAATTTGAAAAAGCAATTCCTACA 
TTAGCTGACGCAGCAAAACCAAACAATGTTAAACCGGTTCAACCAAAACCAGCTCAACCT 
AAAACACCTACTGAGCAAACTAAACCAGTTCAACCTAAAGTTGAAAAAGTTAAACCTACT 
GTAACTACAACAAGCAAAGTTGAAGACAATCACTCTACTAAAGTTGTAAGTACTGACAC 



LOCUS 35A(P13) 



GATCAATACTATTTTCACCTGTCGTTTTCGCTTGGTCTACATCATTTTGACTATTAGCAG 
CTTCAATGTTGCTATTTGCTTGTGTCACAGCATTATCTACGTCCGCATTAGCCGCTGCAA 
TTTCTTCAGCAGTAATGTCTTGCGTTTGAGCGATTGCTGTTTTACGTTCATTCGCTTTCG 
TAGCAATTGCTTCTTTCGCATTATCTTTAGTTGTTGTTGCTGGCTGAATCGCTTCAATTT 
TAGCAATTGCTGCTTTTTTAGCCGCTTCAACTTCCGCATTTGTATGTGCTGCATCTATTG 
CGGCATCAGCTGTTGTTTTTTCAGTTTGAACTTGTTGTTTAGCAGCTGCTTTTTCTTCAG 
TTGTTGAGCCGTTATTTCCATCAATTGCTGTTTCTTGAGCTTGTACTTTATCTGCAATTG 
CTTGTTTTGCTGCTGGTTTAACATTTGCATCAGGTGTAATGGCTGCGATTGTAGCTTCAT 
TTGTAGTTTTTGCATTATC CACAT C ATTGTTTGCTGC AGCAT TATCTATATCAGCGTTTG 
CAGTAACTACTGCTTGATCCACTTTGTCTTTCGCTGCTTGTTGTTCTTCAGTAGTCGAAT 
CATTCATTGCTTCAATTGCTGTTTTACGTTCACTTGCTTTTTGAGCGATTTCCGCTTTTG 
CATCCGATTTCTTAGTTGTGGCAGCTTGAACTTGATTAATTGCAGCAATACTATTGTCTT 
TAGCTGTTGTTACATCACTGTTTGTATTTGCAGCATCAAGATTTGTTCTTGCTTCTTGCT 
TTTTAGTATCTAATTCTGTATATGCAGCTTGTTTTTCTTCTGTAGTTGAAGCATTGCTAT 
TTTGAATTTCTTGTTTACGTGTATTATATGCGTTTTCTACTTCCGTATCAGCTGCAGGTT 
TAACTTTTGCTTGTGTTTGAATTGCATTGATTTTATCTAATACTTTTGATTTTGTATCAG 
CAACTTCCTGTTTTGATTTAACAACTTGGATGTCATGTAAACCTTGCTTTTGAGCTGCAT 
CTACTGCTGCATCAGCTTCTGCTACTTCTTCATTTGTTGCATTTGAAACTGTAGCATTTT 
GAGCTTTTCTAGCTGTTGCAGCTTGTTTAACTTCATTATAGGCATCCATTTTTGTTTGCG 
TAGAGTCAGTAATATTTTCAATTTTTGAGATTTCTTCGTTTTTAACTCTTTCTAAATCTT 
GTGCAGTCGTTGTCGCTTCAATTGCTTTAACACCAGAAACTTTAGCTGCATTAATACGTT 
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CAATAGCTTCCGCTACTTCTTCATTTGTTGTATCAGGATTTAAAGGTGCTTGATCAATTT 
GTGCTTGAACAACTTCGTCAAATTCTTCAAGAGCTGCTGCTTTAGCTGTTGTAGCAGGTG 
TAGTTTGATTAATATCATTGATTGCTTTTGTTTTAATGGCTTCTACTTGTGCATTTGTTG 
TTGCTGCATCAATATCTTTAATTGCCTTTGTTTCAATTTTACCAATTTTATCATTTGCTA 
CATCTTTTTCATCTTGTAATGATGCATTTGACTTTTTAATTTGTTGTTTACGAGTTGTAA 
CTGCTTGGATAATATCTTGTTTCGCTTGAGGTTTAACTGTTGGTGTAATCACATCTTGTT 
CTAACACTGCGATACCATTATCTTTTTCAGTTGTGACACCTTGTGCTGTAGTTTGTTTAT 
TAATTTCTGCGATTGCATTATTTTTATCATTGTTAATTTTAGTTACAAGTGCTGCAACTT 
CATCTTGCGTAACTTTTTTACTTTGTTGTGCTGCTGTAACCTTTTCTTGAGCTTTAGTAT 
CTAATTCAGCAATTGCTGCTTGATTATCAATTAATGCAGCTTGTAATTTAGTTACTAAAC 
CATCAATATCCGCTTGAGATGCACGATTTGCAGTTTTAACATGATTCGCATCTTCATTTA 
AAATAGTATCTGCTTGTTGTTTAAGTTTATTGTATTCTGCAATTGATGCTGTTGTGTAAT 
GACTATTATCAACTTGTGAGTTTACTTGTTGTTGCAACGCATCTTTGTTCATTTCAACCG 
CTACTGAAAATGGATCTGCAGTTAGTGTAACTTCTGGTTGCGCATTATTAATTACAACAT 
CTGAAGCAGTACGATATGTTAATTTTTCATTAAAATCAATATTTTTAGGTGTATCGATAT 
TCGCAACATTAACTTTATATGATAATTTTAAAGATTTATCTGGGAATAAAACTTCTTTAG 
TGTGTGTACCACGTGCCGTTGTCACACCTTGGCTTGTAAATGTAACTTTATTTGCATTTT 
GATCATAATTAACAGTCATATTTTTCAATACTGTACTGTCTTCATTACCATTAGGGAATG 
TTGTAGTTAATGAATTATTAACGTAAGTTACACCTTGTGGTAATGTTACTTCATATTTAA 
ATTGATC 



LOCUS 35B (P15) 

CAATTCTTATTTATCTGATGAAGTAACACGTGTCGGACGAGGTACATTACGTAAAATTGG 
CCCTAAAGATAGAATTATAAAACCATTAACATATCTTTATAATAAAGATTTAGAACGCAC 
TGGTTTATTAAATACAGCTGCATTGTTATTGAAGTATGATGATACAGCAGACCAAGAAAC 
TGTTGAGAAAAATAATTACATTAAAGAACACGGTTTAAAAGCGTTTTTAAGTGAATATGC 
TAAAGTTGACGATGGCTTAGCCGATGAAATAATTGAAGCGTACAATTCACTTTCATAATT 
TATTGAGCTTTGTTTGAAACAAGAAGTTTCCAACGTTATTCGTTAACAATCAGTAATAAT 
GTAGTAGTTCCCTTGAATTAACAATATTAAATTTCTGAACATAAAAAATACTCCCTTCT^A 
CATAGACACTTAACTTGTGTTATGTATGAAAGGAGTATTTTTGCGTTAATAATTTGTTTT 
ATTTTCGAGCCACAGCCACCTATTCAATGGCTATTGGTCATTACTAAAACAAATTCATAT 
TAACTGTTAGACTTGGTTACTTAGTAAGGAATATTTC C CTATGAAATAACTAGATGTT CA 
CATTCTTGAATAAATTTTATTCTTCAGTTTGTTGGTCTTTCTTAGTGAATCTTCTAATTA 
AGAATGCCATACCTGCACCTAGAGCTAATTCAGCATATGGTAAATCGTCATTATGTGACA 
TACCAGTATCTGGTAAAGTTTTAGCTTGTTGTTTAGCTTTATTAACTTTTCCTTGTTGAG 
CTGATTTTGTCTTAGCTTGGTGGTCGTCAGTGTTAGTTACATTAAGCATATCTTGATTAG 
CACTATTGCTTCCATTTGAAACTGTAGCTGGAGATGCATTGGCACCGTCGTTTTGCGTAG 
CTTTATTGTTTGCAGCTGAACCAACTGATTTTTGCGTATCATTAGTATCTGCTGTTGCCG 
TATCATCTTTTTGGCTAACATTAGTTGAAGTCATTTTTTCTTTTGCTTCAGAAGATGCAG 
ATGTTGATGGTTTATTCGAAACTTCAGTATCAGCTTTGCTTGGCGATTTATCTGCTTCGT 
TAGATGCAACGTTAGTTTCAGACTTAAGTTGTCCTGCATCAGTTTGATTTGTCGTACTTT 
CTTCTTTATCTTTTGATGTATTAGAAGGTACATTTGGTTCTGTTATGTCTGCTG7VAGGCA 
ATGTTTCAGTTGTTGATTCAACCATACTTTGATTTGTTGAATCACTACCATCTTTTTCTG 
CCTTAGCTTTATTTTCAGATTTTGGTTGTGCAACCTTGTCATTAGTTGATTGAGATTCAG 
CACTATTATTTACTTCAGCATTTTGTTTTGAATCATTTACAGATGCATTATCTTTGCTAT 
CAGCAGATGATGCTGCTTCTGTGCTCGCAGTTGTTGGAGCCGTTGCTGTTGATCCTGTTG 
GTGCATTCTCGTTTGTTGCTGTAGTTGTACTATTGTTATTTGTTGTGCTTTCTGCTGGCG 
TTGCATTATCAGTTTCTGTTACAGGTTTATCAGTTGTGCCGTTATTAGTTGATTCTACTT 
CTGGTTTACTAGTTACATCGTTAT.CCATTGTCGGACTGTTTGTTGATGCATCTACACTAG 
AATTGTTATTAGCTTGCGGTTTATCATTTGCATCATCAGTTGCTGATGTTGCTGTTGTTT 
CACCTGTTGCCGCATCACTATTATTTGGTGTTGTCGGAGAAGCGTCTGCTTTGCCATTAG 
CTGTCGTCTCAGATACGTTAGGTTGTCCAGTATTTTCTGGTGTTGCATTAGCATTTGAAT 
TTGCTGTTGCATCATTATTATCTATACCATTATTAGTATCATTAGCATCTGGATCATTCT 
GAGGCACAATCGCTTCAATTGCAGGTATCGTTACATTTTGTAATTCAGCAACTTCTGCAT 
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TTGTTTGTGTTTT ATCTAATTTAT CAGCAAATC TGTCAAAATAT CTAC CTAAATC CGTAC 
GTGCAATTTCTTTCGCCGATGCATCTGCATCTGCATTTTTAATTATTTCTATTTGCTTGT 
TAACCACTTCTCTGATTGCTTCCAAAGCATTTTTCTTAACTTCAGGATTAATACGTTGTG 
CTTTAAGTTGTTCAAGCGCACTATTTTTGACAGTAGCGATTTCTGCATTTGTAGTTTGAT 
CAGAAATATCTTCAGTTGCTTTTGATAAAATGTCTTCTAAAGCATTCGTAAACGCTTCTT 
TTTCTTCAGTTGTAGCATCAGCGTTGACATTTACACCTGCTTCAATCTGGTCTAGTGCAG 
TTTCTAATTCTTCGATAGCTTTTTGTTTTTCTGTTGAGTCGATTTGAATGTTATCAAATG 
CTTCAAGTCCTTGAGCTTTCGCTTTTTCAACTTCAGCAGTTGTTGTTGCATCAGTAATAC 
CTTGTTTAGCTTGATCTGTAATTTGTTTAATCATTGCTAATGCTTCAGTTTTTTCTTCAG 
CAGTTAACTGGTCACTTTGATCAATAGATTCTTTCGTATCTTCTGCTTTAACTTCAATAG 
CTTGGTTCGCTTTAGGTTTAACAGTAGCATCTACTTGAATAGCATCAATTGCTGCTTTAC 
CTTGTGTTAATGCATCATCAACGTCACCATTATCCACACCATTATTAATGCTTTCTAATG 
CAGTTTGAACATTTTGGTCAACTTGCTTAATTGCTTGTTGCTTTTCATCTTGTGTTGCAT 
TAGTGTCAGCTGAAATATTATTTTTCTTCTGATCTGCATAAGCATATAAATCTGTTGTAG 
CTGATTCTTTTTTACCTGTTGGAATTGTGTAATCGTTAATATTATCTAAGTCATTATGAA 
TTTGAACTTCAATGTCATCTTTAGAAGTAGCTTGATTAACATTTTGATCCGCAGTTTGTT 
TTAATTCAGCAAGTTTTTGTTTCGCTTCAGCAATTTCACTTGAAGTCGATGCGTTAGAGT 
TATCCGCTTCGTTTACTTTAGCATTATATGCATCTTCAATTTTAGCTAAAGCATCTTTTT 
TGTACT.CACTAAATGTTTTAACTGCATTAATTTTAGCTTTTCCTTCTTTAACTGCATTAT 
CAACATATTCATTTGTTGATGATTGATCGACATTTGTTTTCGCTTGATTTAATTCAGTAT 
CAACTTCTTGTTTTGCATCATTAATTTCTTGTTGTGATGCATTTGGTGTTTGTTCTATTT 
GTGTTTTCTTATCAGCTGCAGCTTGATCTAATTCTTTTTTACCTGCTGGTTTCTTAACAG 
GATTTGCATGAAGTTGTTGAACTTTTTGTACTGCTGTATCTTTAGCAGTAGTTACATCAC 
CTGTAGTAGTTGCTGCATTAATATTATTTAAACCTTCTTCATATGCTGCTCTAACTGGTC 
CAATATCGTTACCTTTTTCTTCATTAGTAGTCTCATTATTATTAAGTATTTCAGTTATTT 
TATTTTGCATTTCAGTTAGCAATTCCGCTCTTGCATTCGTTTTAACATCTGTTGATGCTT 
GAATTGGGTCAATTGCTTGAATTGCATTATCTTTTGCAGTGTTTACATCATCGATTGACT 
GTGCATTTTCAATATTTTGATTACCTTGTGTTAATTGTGCGTCTACTTGTTGATTTGCTT 
GTTCTTTTTCTTCAGTAGTCGCATCTGCAGTTTGTGCAATAAGCGCTTTTTGTTCGTTTG 
CTTTTGTTGCTAATTCATCTTTCGCAACATCTTTAATTGTTGTATCTGCAGTAATACCTT 
GAATATCAGCAACTGCTTGATCTTTAATTTGCGTAACATCATTAGTTGTTTGTGCATTTA 
AGATATCTTGATACGCTTTTTCTTTAGCTTTTAAAACTAAATCTTTTGCTGCATTTTTCT 
CTTCAGTTGTAGCACCAGTTGTATTATCAATTGCTTGATTTTGAGTTGTCACAGCTTGAT 
CAACATCATTTTTAGCATTTGATTTAACCGCTGTTGCTGGTTGCGTGCTTTGAATTGAAT 
TCTTT CCAGCGTCTTT CGC CTGATCTACAC CATTATCATCAGTTGCAGCTGTAATATTAT 
TTTTCGCGTCTGTAACTGCTGTTGCTAATTGTTGAATAGCTGCTTCTTTTTCTTCTGTTG 
TAGCGTTCTGATCATTATTGATAACATTTGTTTGCGTTGCTTGTAATTGATCAATTTCAT 
CTTTAGCCGCTTGTTTCTTCACAACTTTTGGTGTTACCGCATTAATCGCTGCTTCTGCAT 
TTGCTTTAGCTTCATCAACTTGTGCGTTAGTAGTTGCTGCTGAAATGGCTTGATTTGCTT 
TACCATTTTCAGTATTTGCTTCAGCATCAGCTGCTTGTTTTTCTTCATCTGTTGCATCTG 
GCGTAGCTTGAATCTCTTGCAATTTGTTATTTAAAATTGCTGTGATTTCATTACGTGCAG 
TTGCTTTTTTATTAACTGTTGGTGTTACTTGATCAATACTATTTTCACCTGTCGTTTTCG 
CTTGGTCTAGATCATTTTGACTATTAGCAGCTTCAATGTTGCTATTTGCTTGTGTCACAG 
CATTATCTACGTCCGCATTAGCCGCTGCAATTTCTTCAGCAGTAATGTCTTGCGTTTGAG 
CGATTGCTGTTTTACGTTCATTCGCTTTCGTAGCAATTGCTTCTTTCGCATTATCTTTAG 
TTGTTGTTGCTGGCTGAATCGCTTCAATTTTAGCAATTGCTGCTTTTTTAGCCGCTTCAA 
CTTCCGCATTTGTATGTGCTGCATCTATTGCGGCATCAGCTGTTGTTTTTTCAGTTTGAA 
CTTGTTGTTTAGCAGCTGCTTTTTCTTCAGTTGTTGAGCCGTTATTTCCATCAATTGCTG 
TTTCTTGAGCTTGTACTTTATCTGCAATTGCTTGTTTTGCTGCTGGTTTAACATTTGCAT 
CAGGTGTAATGGCTGCGATTGTAGCTTCATTTGTAGTTTTTGCATTATCCACATCATTGT 
TTGCTGCAGCATTATCTATATCAGCGTTTGCAGTAACTACTGCTT 
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TTAGCTCTTCCTTATAAGACCTATTATATTCAATTATGTTTATAGCCATTTTTATCTCCT 

TTTTCATTTAATTTAATTATAAAATGTGCGTTTAGTTTGTATCTAGTGTACTCAGTACAG 

CCTCAAATGAAGTTTCATTCCACTTGGCACTTAATAAAGACAAGTATTTTAGCAGTAATA 

CAATAAAGTCCAATAAATTTCCCTAACTTCAATATCCACTTTTTAAAAAATGTATTTTTA 

ATTAATAAAAAAACTCTCCCCAATTTCTATGGGAAGAGCTATATATTTAATGTCTAAACA 

TTACTTTTATTTATTATGAAGGAATTAGAATCCCCAAGCACCTAAACCTTGTGCTTTGTA 

TGCTTTAACAGCTGCGTTGATTTGTTGGTCAACAGTGTTTGTTGGACCCCAACCTGGCAT 

AGTTTGGAATAAACCTGAAGCACCTGATGGGTTGTAAGCATTTACTTGACCATTTGATTC 

ACGAGCGATGATTGCAGC CCATGTAGAAGCTGAAACAC CAGTACGTTGAGCCATGATTTG 

AGCTGCTGATGAACCAGTAGCACCTGCAGTATTACCATTGCTTAATCTCACTGAACTTGA 

AGTAGTTGAAGTGCTGTAGTTATGGTAAGTTGGAGCTGAAACAGCTTCAACGTTTGAGTT 

ACTTGATTGTGCATTGTAGCTTACTGATTGTACATTTGAACCTTGGTTGTATGAAGTAGT 

GTAGTCTGCACCTGCAACGTTTGAGAAACCAGCAGTTTGACCATTAGCTGCTTCATAGCT 

CCATGACCATGTAGTACCATTTGAAGTGAAGTTATATTGGAAACCATCTTTTACAAAGTG 

GATGTCATATGCACCATCTTTGATTGGAGCTGCATTTAATTGATCTTGGTGATTATGCGC 

TAAGTCAACTAAGTGTGCTTGATCAACGTTTACTTCAGCAGCGTGTGCTTGATGTCCTGT 

ACCTGCTGCGTAACCTGTTACACCTAATGCCACTGCTAATGATGATGCCATAATTGTCTT 

TTTCATAGTAAAAAATCCTCCAGTAATAATTGTAAGTTTATGTTTTTAGTAATTATATTT 

TGAATTTGAATGTCGTAGTGCAAGTTTAAATTGTCTTTTATTTCTTTCAACGGTACTCAC 

TATATCACAAAAAACCAGCCAGTAAATTACACTTTCTTTACAAAACA 

TGTTATTTGTAATGTTGAAATATGGCTGTTTTATACTGTAATGTGAAATATGTGCCCTTT 

AGAATC CAAT CAAC CC TTGAAATAGTCTTTAAC ACATAAGATTTTTACTATATTTAGCT C 

AACTATTACAGCTTTCGTAATATTACAGATTGTATTTTTGTTACATAGCTGTAATATATC 

TGACATGTAACTTCTCTTATTTTCGTACATTAAACGCAATTAAAAAGCAATCAACAAATA 

TGTTTCTACACATGTATTGATTGCTATTATTGTTGTATATTCAAAGTTTTAAAACACACA 

TCTTTTGTGAATTGTCTTATCTTTTATTAGCGCAAATAAACTGCAGCTCAATTATATTGT 

TCAACTTCATTCTCGCAATTCACT^TAACATTAAATAATTTTTGGTCTCATATTTTCA^ 

AAACATACTGTTATTATCCCATGAATTTAAAAATATCATTAGTATATAAACGAAACACTT 

TACGATAAATGATATCTGCAAGCCAAGCTGTTAOWVTGGTACAACAAAGAACGCTACTA 

C^ATTAGTAAGACACTCAACCAAGCAGAATCAACCTCCATAAATTTAAATGCATTAATCG 

GTCCTACCATTCCTATAAAACCAAATCCAGCTGACTCTTTCGTTCCATGAATACCTACTA 

ATGCTGATACCAAACCTGATACAATGGCTGTCGTTAATATTGGTAACATAAGAATTGGAT 

ATTT CAC CATATTAGGTATCATCATTTTAACGCCT CCAAAGAAGACGGATAACGGCACCC 

CTAAACGATTCACTTTACTTGTACCAATTATCAATACTGCTTCAGTCGCGGAGATACCAA 

TTGACGCTGATC 



LOCUS 37 (P8) 



GATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGTTCTGGGTCAACCGGCGGCCCTG 
GAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCAGCACTTCCACCACCATAACGTA 
CAACATTCTCATTATTCCAACCGAAAATACTGTAGTCTCTATTTGTTACAGGATCAACAT 
TTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTATTGTCGTAATGCCCTTCTACTA 
ATACTACATATGTTTTAGTAATATCACCAAATTTAATACTAGCTACATTTGGATGCTCAT 
AATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTAAGGTTAGAGTCATTTGGATCTG 
CATAGTAGCTATCTGATAATTTAGATGTATCATTCACTTCAAAAATTCTCAGTTTTGTAT 
CTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTATCTTGGTAGCCTTTAATATACA 
CCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAACAAATACTGTTTGCTTGTATGTGT 
TTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAAGAAATGTTCGCGCCATTTGGTT 
TATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTAATTTTATTATTAAACATTTCAT 
CCGCAATATTAATATTCGCATCATATGTTCCTGATTTAGGTGCCTTTGCTCGGTCTGTAA 
ATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTATTATTTACATAATCTGTAAAGA 
CAAATGTATACGTCTTAGTCAAGATATCATATGTTGCTTTAGCTACAACATCGCCATTCG 
TACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAATTAGAATAATCCACGTCTCCAT 
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TACCAGTTAAACTAT CTGGTAACTTCGCTGTAAAATAAT C CCCTGATTTCACTTTAT CTG 
TCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTTTGATTAGGGTCAAATGTAGTCT 
TTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTTACATTTGTACCTTTAGCATCAG 
CAGCATTTACTACCGGTTCAGCAACAGCTAAACTACGTACAGCTCTCGTTCTAACACTTG 
GTTTACTAGTTC CTTGCGCATTGGAAAT CGTTTGTGGTGATGATTGTGGTAAATCTAATG 
TTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTATTAGCATCATTCGTTGTTTTAT 
TATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGATCTTGCATTTTTGCAGCAGTTG 
CTTGATTTTTAATTGCCGTCGGTTGAGGTGTTTCATTTGTTGAAGCTGGCTCTGTTGTAG 
TGGTATTGCTCGTTTGTGTAGACATTGGTTTTGTTGTGCTATCTACATTCGCACTGTTTG 
TGTTTGCAC TAATAT CAGATGTATCATTAGC CGTTGTATTTAATTGAGGTGTTT CTATCA 
TATTGTTTTTTTCGGAATCTGCACTTGCATTATTTTTCGAAGATTGCGTTGTATCGTTCG 
ATTGTTCTGAAGCTTGTGCTTGATGATTGCCTATCCCAAATAGTATAGTTGCCCCTACTA 
TTACTGATGTGGTACCTACTGTAAAACGTCTAATCGAATACTTATTCTGCTTATTCGACA 
AATAATCAATTCTTTTTTTCAAAAATATTACTCCATTTCAATTTCTAGATTAGTCTAAAT 
TGTATAATGAAATAAGAATTATATCAATTG CTTTT CGAAAAAAATTACGTAAAATTTGTT 
TTCTTCCTATTTATATAACTTAAAATTTTCTGTTAACTAGCAAAAATCAATATACTATTT 
TTACACTATTACAAATTTTTTACTTTTCAAAAACTTAGAAGTTCTAAATTTTTCATCACC 
TTAAATTTTACTGTAATTT(^CAAT(^UVTTTAACTAACATTTTAAATTATTCATCATG 
CTAGCAAAAAAGGC CTAACGTATAAATGTACGTTAGACCTCATGTT CAACTTATT CATTT 
TACATTGTATATTAAACACATACATCATTGAATAAATGTTTGCTTACTAACCAATTTTTA 
TGATC 



LOCUS 38 (P16) 



GATCAGCTAACGCTACAAAACTAATAACAAATGCGATGATGATTAATACTAATTTACCTG 
CTGCTAATACAGAATCTCCAAGGAATGAGAAGAATGGTTGACGTTCAACTTCATTGTTTT 
TAAGACTGTAAATAATATCTTCTTTCTCTTCAACACTTACTGGATTCAACAAGCATGACA 
CAATAATCGCGTTAACGATATTTAGTGGAATTGCCGTTAGTACCAGTTCTCCTGGTACCA 
TTTGTACATACGCACCTACAATAGCTCCCGATACAGAGCTCATTGACATCATTGCGATTG 
TTAATACACGCATTTCATTCATACGTTTTAGTTGCTCACTTGATACGGCTAATGCTTCAG 
TATTTCCTAAGAACATCATTTCTATCCCAAAGAATGACTCGAATTTAGGTTGTCTTGTTA 
CTTTAGCTAGTAACCAACCAATACCTCCAATAATTTTGGGTAAAATATTAAAGTACATTA 
AGATATCAAATAATGGCACTATTAATAATATTGGGAATAAGGCTGCAACAGCCATATCCA 
TCATTTTAACATTTGTCAAACTTGCAAATGCAAAACCTGTACCAGCATGCGCTGACTGAA 
CTACCCAAGCGATACCATTGGCTGCTCCTCTTACTGCTTTTTGACCCCAATCAAAATAAA 
TAAAGAACCATGCTAAAAACAGGTTTAAAACAACTAAGATC 



LOCUS 39 (HB3) 



GATCTTTCGAAATTGTTTCTTCAAAAGTTTTTGGATGAAAAGTTAATTTTTCTGGAAAAC 
ATAACTGTTGTGCCATATATCCAAAACTTTCTTGATATTTTTTAAAATTATCGAAATTAA 
TCACGGAAAATCCCTCCATAGAAATTCTCATTATAAATTTCTTGACCAGTTTTCCCTGAA 
CCTACTGCAACGCCACAGCCTTCACAGTTATCTCCAAAATGCTCGCCGCCGTAATTGTAT 
CCTGTACTACCTTGTGCGTGATACGTATCTAAATAGGTTTCTTTGTGTGATGTTGGAATA 
ACAAATCGATCTTCATATTTGGCTAGTCCTAATAAACGATACATGTCTTTAGTTTGGCGC 
TCGGTTATACCTAATCGCTCTAATCGAGACGTGTCAAATGGCTGTTGAGTAACTTGAGAT 
CTCATATAACTTCTCATCATTGCCATACGTTGTAGGGCTCCTTTTACTGGCTCTGTATCT 
CCTGCAGTGAAAATATTAGCTAAGTATTCAATAGGTAAACGCATTTCTTCAATGGCTGGG 
AAAATCGCATCTGGATTTTGAGTTGTATTTTTACCTTCAAAATAGCTCATAATTGGGCTA 
AGTGGTGGGCAATACCAAACCATCGGCATCGTTCTAAATTCAGGATGTAACGGAAATGCA 
AGTTTATATTCAATTGCTAACTTATAAATTGGAGAGTTTTGTGCAGCTTCAATCCAATCG 
TAACCAATACCATCTTTTTCAGCTTGAGCAATGACTTCTTCGTCAAATGGGTTTAAGAAT 
ATATCTAATTGTTTTTCATATAAATCTTTCTCGTCTACTGCTGAAGCTGCTTCATGAACT 
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CGATCTGCATCATATAATAAAACACCTAAGTAACGCATACGTCCTGTACAAGTTTCAGAG 
CATACCGTAGGCATACC CGCCT CGATTCTCGGGAAACAGAAAGTACACTTTT CAGCTTTG 
.TTCGTTTTCCAATTGAAGTAAACTTTCTTATATGGACAACCTGTCATACAGTAACGCCAT 
CCACGACATGCGTCTTGGTCAACTAATACAATGCCATCTTCATCACGTTTATACATAGCA 
CCTGAAGGACACGATGCAACGCAACTTGGATTCAAGCT^ATGTTCACATAAACGTGGTAAA 
TACAT CATAAAAGTTT CGTCAAATTGGAATTTAATAT CTTCTTCTATTTTTTGGATGTTA 
GGATCTTTTGGACCTGTAACATGACCACCTGCTAAGTCATCTTCCCAGTTAGGTCCCCAT 
TCAATTTCAATGTTATCCCCCGTAATTTCTGAATACGCTCTAGCAACTGGCGAATGCTTC 
CCTGATTTCGCAGTTGTTAAATGTTCATAATTATAGTTCCATGGCTCATAATAATCTTTA 
ATTAATGGCATATCTGGGTTATAAAAAATTTTACCTAAAGCAATTTTTGAAATTCTACTT 
CCAGATTTTAATTCAAGTTTCCCTTTACGATTTAGTACCCAACCACCTTTGTAGTGTTCT 
TGGTCTTCCCAACGTTTCGGATACCCTACACCTGGCTTCGTTTCTACGTTGTTGAACCAC 
ATGTACTCAGCACCTGGACGATTTGTCCAAGTGTTTTTACATGTCACACTACACGTATGG 
CATCCTATGCATTTATCTAAATTTAATACCATCGCAACTTGCGCTTTAATCTTCAAGCCA 
ATTAACCTCCTTCATCTTTCTAACTGCTACATATAAATCCCTTTGGTTCCCAATTGGTCC 
ATAATAATTAAAGTGATAACTAATTTGTGCGTATCCTCCGACTAGTTGTGTTGGTTTCAA 
ATGGATTCTAGTCGGCGCGTTGTGTGAACCACCACGTGTATCTGTAATTTCTGACCCAGG 
CGTTTGAATATGTTTATCTTGTGCATGATACATAAACATTGTACCTTTAGGCATACGATG 
CGAAATAACTGCTCTTGCCGTTACAACACCATTACGGTTATACACTTCTAGCCAATCATT 
ATCTTGGATATCGTGTTTTTCAGCATCTTCATTTGATATCCAAACCGTTGGACCACCTCT 
AAATAGTGTCAACATATGCTTATTATCTTGATACATTGAGTGTATATTCCATTTTCCATG 
AGGCGTTAAATAACGCAGTACCAAAGCATCTGTACCACCTTTAATTTTGTTATCTCTATT 
CCCAAATACCATTGGCGGCAATGTCGGTTTATATACTGGTAAGCTCTCCCCAAATTGTTG 
GAAAACTTCGTGATC 



LOCUS 40 (HB5) 



GATTCATCAATACTTTTGAAACACCACCTAATGATGCAATGTCTTGTTGGGAGTCACCTA 
AGTGTCCGGAATGATAGATAACAATATTACCTGTTTCACGTTTTAAAATAAAAGATTTAA 
ATAGAAATCGATTATCAAAAGGCAGTTCCGAAGTAGGTGTCGCATATAAGTTTTTTGTGA 
TGGATTCTAAACTGTCATGTAATTTGGACTGTTTATTTTTAAATTGATTAGTCATTTTAT 
TTCATCCTTCGATTAATTTGAATTGTACATACGCAGTACCCTTTATTTAATTTAATAATC 
AATGAGAGTCTTTCAAACTTCGATTTAGAATATGCTTCATACAATAAATAAGTACTTGGA 
GC^CTAAAAAATTAAATCTTTTAGTACAACATTAATGAAAACCTAAAAGTTCATCCTACA 
ATGCTACTAAAAAAAGGGGAATGGAACAGAAATGATATTTTCACAAAATTGATTTCGTCG 
TCCCAGACCCGCTTTGAATTATAAATTATCGTCTTGTTCTTCTTCTGATACTTGAACGAT 
TCGCAATGAACGACGTTCAACTTCTTTTAATTTTTCAGCACGCGTTTGAAGTTTAATTCT 
ATCG CGC C CTAAAATGATTAAAAATGATATCAT CATGAAAAT AAAAATAAC AATT AATGG 
CACACTTGCCAGTATTGAAGCAGTTTTCAATACTTCTAATGCACGTTCACCACCAACTAG 
CATCAATGAAAATGGCAATAAGCACAATGGAAATGCCCAGAATAAACGATTGGCACGTAA 
TGGTTCGCCTACCACTTTTTTCTGAGATGCTGCCGCTAAAATATATGAACCCGAATCAAA 
TGTTGTTGCTAAGAATAAGAAAGCAGATACTAAGAATAGTACAATCATCAATGATGGGAA 
TGGTAAATGATGCACCACTTCAATAATGGTTGCCTCTGTACCATGTGTATTTAAATATTG 
TGTTACATTAAACTGTC CAGAAAT TTGTAAATACACAGCATAGTTACCAAAAATACCAAA 
GAATAATACGCATCCAAGCGTTCCATAAATAATTGTTCCTAGCACGACTTCTTTAAGGCG 
TCGACCTTTTGAAATTCTAGCGATAAATAAACCGATAAATGGCGCATATACTAACCACCA 
TGACCAGTAGAATATTGTCCAGTCTTGTGGGAAATTCGTTTCTTTTCGACCTTTAATACC 
ACCGAATGGTTCTAACCATGTTGCCATATGAAAGAAATCTCTCAACATATTTCCGAACCC 
TGTCACTGTCGTTT CCATAATAAAAACAGTCGGTC CAATAATAAATATAAAGGCTAAAAG 
TACAAAGGATAGCCAAACGTTGATAT CACTTAACT TTTGAATACCTTTTTT CAATC CTGT 
ATATGAACTAATGGCAAATATAACCGTGATTGTTAATAAAATGGCCGAACGTAAAATCAT 
ATTTTTACCATCTAAACCAGTTAATCTTTCTATGCCTGCAGAAATTAATGGCACACCTAA 
CGCTAGTGATGTTGCCG CACCAC CTAGCAAT C CAAAGATAAATAAGATATCTACAACTTT 
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ACCTACAAATTTATCTGTTTGACCTTTTAAAATCGGACGACAAGCTTGACTAATTTTATA 
CACCGGTTGTTTTTTAACAAATACTAAATAACCAATTGGTAATGCTGGTAGAACATAAAT 
AGCCCAAGCAATTGGCCCCCAGTGGAACATACCATATTGCGTCGCATATTGGAGTGCTTC 
ATCACTCATACTTTTCGCGCCATTTGGTGGAACTTGATAGTAAAAAGCCCATTCAATAAC 
GCCCCAGTATAAAATAT CAGAGC CTATGCCTGCACAAAACAGCATTGC CG CCCATGTAAA 
TGTATTAAATTCTGGTTTATCACTTGCTTTACCAAGTGTGACATTACCATATTTACCAAA 
TGCGATATACATTACAAAGCAAAAAATCGCCAGCCCCATAAATAAATATATCGAACCAAT 
TGAATCAGAAATGGCACTATTAATACCAGTGATGATATCTTCACTTGCTTTTGGAAAAGC 
CATCATAGGTATAACTGCAAAAAGAAGTACAGCTACTGTCCCTATAAAGGTCGTCCAGTC 
CATAACTTTCTCTTTTTTCAATTGTGCTCCCCCTAATTATTAATTTTATGAATCCTGTTT 
CGATTTATCTCAAAATGTAATAATTATATTGATTCACAAAATTGACAATAACTAACATTT 
AATAATAATGCAAATTTCATACAATTTGAAACTTGGCAATTATTGAATATTTATATAATT 
TTTCCCGTAATAAACAAAACCTTAATAGCGCTAAAATAACAGTGTTAAGTTACGATTTAA 
CGAATTTAACAAATTTTACTAGAATGGCATTTAAGAATATTTATACGTTATTAACGAATA 
TTTATTTATTGTAAAACGCTACCAAAAAGTTAGACTTCCTTCCCACTAAAATACCACTTT 
TCTCTTTCAACTTTTTTAAAAAACGGATATGCAACTTTTAGTATTGGTATCAAAATGATT 
GTTAGGTCATATTCTATCAATATATTTTTATAAAGAATTGCTTTTATTAACTTTCAATTA 
TGTACCTAACCTAAAAAGAAGC(^AGGCAACGAATGTTACCTTGACTTCTAATACATATT 
CAACTAACTATATATT CAAT CATACGCGCATGCGAGAGTGATTGTTGTACATCTATAATG 
CGTTGATTTAAAGAACCTTTATATGGTAAATCAGGTTTGAATAAGTGTTGTATAAATAGA 
CCATCTACTAAAACGTCAATGTATGATAATAACTCTCGACGTTCTGTACAATCATTTGCT 
AAATATTCATATAAAAATCCAGTCCATACCCAAATTGTCTTTGTATTTCCAAAACGTGCT 
CGAAATGCTTTGACAAGATTTAATGTAATATCCAAATTACAAAATGGTT CGC CAC CTAAT 
AGACTTAGCC CAGATATATAATCATGATCGCAATCAT CTAATATTTCTGCTAATATTTCA 
TCAGTGTATTTCTCGCCATATCTGAACTTTTGTGAGGCTTTGTTATAACATCCAACACAA 
TTAAATGGACATCCTGATACATAAACACTGCATCTTACTCCTTCACCGTCAACAAAGCTA 
TTTGATTCTATTTTAGCAATATAACCTTGTCCTTGTTTAATGTCTAAAAGTATCATTCTT 
TAGGCGCTTTCATATGTTTTACTCGTGCGCAAATTTCTTTATGACGGCCTTTAATTACTG 
GACGTTGAACTGGATTGC CTAGGTAAC CACATGTTCGTTTAACGACATCAACTGTTTTAG 
GATTATCATTGCCACAGTTCGGGCATTTAAATCCTTTTTCAGTTGCTTCAAAATCTCCAT 
CGTAATCACATTCATAACAATGATC 



LOCUS 41 (HB7) 



GATCTACATTATATTGCTCAAATAAAGGCGATAATACTTTAGGATTTGGCTTCTCATAGG 
CATCCGCTTCGGTAGAAATGATCAAATCGAACAACGAGGTAGCATTGGTATGTGCTAAAA 
ATTGTTCTACACCTTTTTTAGTATCACTCGTAACAATACCAAGTTGATAGCCTTTTGCTT 
TCAAATCGATAAGTGCTTCTTTAACACCTTCTACCCAATTAATTTCAGGAATACGTTCAT 
CTACCAGCTTTTGACTTGTTGACTTGGACCAGTCGGTTGTATCTTGTCCCGTCACATCAT 
TAAATGCCTGGATAATTTGTTGTAAAGATCCTGAACCCATCACTGATTTTGGATCAATAG 
ATTCTTTAATGACACCGAGTTGTCTTAAAGCAGCTTCTTTATTATGTACTGGGAAAGTCT 
CAAGCAATGATTGTACAAATCGTAC C C CTATTTTTTCC CAACTTCTAT CAAATTCAATTA 
ACGTACCATCTTTATGAAATAATATC CATT CCATTGATATCAATACT CCTATTTATTTAT 
TTCGTATTATGCTGATTCTATGATATTCGTTATCCCCTGAAAATGAACTCGTAGTATTGT 
TCTATTTAAATATTGAATTAAATATAATAATAAGTGAAATCCCCTTCAATACTTAACAAT 
AAACATTGTAAACTTAATTTATTACCATGCTTCGCTTCATTGAAAGGGATTTTAGTCATG 
ATTAACTTTTGCATATTGTTTTCATGATTATATTCAATTTTTATTAATATTTTGGTACAA 
CGACTCTCCAACCATTTTTATCTTCTAAAGTACCATTTTGAATACCAGTATAGACGTCGT 
ATAATTTTTGAGTAATTTCACCAGTCTCATTATTATTAATAACGATTTCACGATCTTCGT 
ATCTCAATGTACCCACAGGTGAAATAACTGCTGCAGTACCACTACCAAATACTTCTGTTA 
ACTCACCTTTATCATATGATTCGAATAATTCATCGATTGAAACGCGGCGCTCTTCGACTT 
CATATCCTAAGTTTTTAG CTAATTCGATAATAGATTTACGTGTAATAC CAGGTAAAATAC 
TGCCATTCAACTCTGGTGTAATTACTTTGCCATTTTCAACGAAGAAAATGTTCATGCTAC 
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CAACTTCTTCGATATATTTCTGTTCAACACCATCAAGCCATAATACTTGGTCATAACCTA 
ATTTATTTGCATTAGTTTGTGCTAATAAACTTGCCGCATAGTTACCTGCAACTTTTGCAA 
AGCCTACACCGCCACGAACAGCACGCACATATTCATCTTCTACATAGATTTTAGTTGGTT 
TTAAAGTTTCACCACCATAATATGCACCTGAAGGAGATAAAATAATTAATAATTTATACT 
GATGTGATGCAC CAACGCCAAGTGCC CCTTCTGTTGCAAAAACAAATGGACGAATAT AT A 
ATGATTGACCTTCCCCTTCAGGAATCCAATCTCTTTCAATATCAACTAATTGTTTTAGCC 
CCTCTAACAATTCTGCTTCGTCTACTTGAGGCATTTCTAATCGTGCTAACGAGTTATTAA 
GACGCTTAAAATTTTCTTCAGGACGGAAAAGTGCAACTTCCCCATCTCTTTTATATGCTT 
TTAATCCTTCGAATACCGATTGACCATAATGAACACCTTGTGCAGCAGGTGAAATTTCAA 
TAGGACCATAAGGTACTATCTTCAAATCATGCCATCCTTTATCTGCATCATAATCATAAC 
TCAACATATAATCAGTAAAATATTTACCAAAACCTAGTTGAGATGTATTTGGTTTTTGTT 
TTAATGTTTCTCGTCGTTCAACTTTAACTGCTTGTGACATGGTGATTGCCTCCTAATAAT 
ATTGTATAAGAATTTGTTTAACTTAAATTATAACAATCCATATTTTGCTGTTCAACAAAT 
TTTCTAAAAATTCAAAATTAATTAACAGATTTCTAGAAAGACTATATCTTTTAGTATAAA 
CGTATTAATTTCACAGAGACAAGTAATCTGTGTTTTACTAATATACTTTACATACAAAAA 
ACTCTTTACTTTAAAATGAACTAAGCTCGCGAATTCAATAAGTATAATGAATAATATTAG 
AATTCATGCACTAGTTTATTAAAATAAAGAGTAATTTAAAATATCATTCCGTGTATTAAA 
GTGAATGGAAATGATTAGTTATTATTTTTAACAGTATCTTTTTGTTCAATAGCTTCTAAC 
ATTAATTTAGTCATGCTCGCTAAATCATATTTAGGATC 



LOCUS 42 (HB8 ) 



ACGGACTAATATTTCAACTTCCACATTAAAGACACGTTTAATCAACGAATAAATACGTCT 

TGCCGTTGTTGCATTTTCCGTTTGAACATTTATAACAAATTGTTGATTTGAAAGACTAAG 

TGCACCATTCATTCGAATCAGTGCACTGAGCTCTGCTTTTGCATTCATTTCATCGACGTC 

TATTCTAGTTAATTCATTTTTCATTTCTGATGCAAAGCTCATCGTACAGTCATTCCTTTC 

TTATTTAAAACATGATTCACCTTAGAACCACTGTCTATTTTCATTTTTTTCACAGCTCTA 

TTATCATATCATAATATGATTACGTTCTATATTATTTACGTTTATCACTTGGTACGAAAG 

GAATAGTACTAATTAATTCTAAAGCTATGTCATAAATCATTGTCGATAACACTTTAGTAT 

TATGTCTTACTAAATGATTTTCAGAAATTTCAACTAAATTTGAAGATGTTTTTACATTTA 

TGCTTTCTTTTTCAAGTTCAGCCTTATTAACTTCAACTGGTTTAGAATGTTTTTCTTCAT 

ATTTTTTCAAAACTTGAGCATTGAAAGTTTGTGTACTACAAATGACATAATCAATAAACG 

GTTGTCCAGCTTGTCTATGAATCGCATCGATATGATCTTTCACGCTATAACCATCTGTTT 

CCCCAGGTTGCGT C ATCACATTAGAAACATATAGC TTAGG CGC AT CAGAATGAATT AACG 

CATCTGAAATACCATTCACACATAAGTTAGAAATAACGCTCGTATATAATGACCCTGGTC 

CAAGAACGATTAAATCTGCTTCCCTTAAAGCATCGATTGCTTCTTCCATTGGTTGCACAT 

CGTTAGGTTCTAAAAACACACGATCAATTTTTTTATGTTTTTTAGGAATATTTGTTTCTC 

CAAAAACAATTTCTCCATCTTCCATAACAGCATTTAATTGCACACTTGTATTTGTAGATG 

GAATGACTCTACCTTTAATATTTAAAATTTTACTTAATGCTTTAATGGCATGTCCGAAAT 

CATTCGTAATATTAGTCATACCTGCGATTAATAAATTACCTAATGAGTGACCGCTAATTT 

GATTTTCTTCAAAGCGATACTGAAAAAGTTGGCTTAAAACTGACTCAGAATCACTTAAAG 

CTGCAATCACATTTCTGATGTCTCCTGGTGCTGGTATATCCATTTCATCTCTGATTTTCC 

CTGTACTCCCACCATTATCAGCAACTGTTACAATCGCCGTAATATCAATTGGGAATTCTC 

TTAATCCCCTAGCCATAACTGATAAGCCAGTGCCACCACCGATAAGTACAACTTTTATTT 

GTCTCATTTTTTCTCGCCACTTTCAATATGTGCGTCCCTATGATGCACATAAACATTATA 

TTCAAATACTTCATTTAGATAATTACCTAGTCGTTCTGCTAATGCTACAGATCGATGTTG 

TCCACCCGTACAACCGATGGCAATTACTAATTGAGATTTCCCTTCTTTTTTATACCCGGG 

TATCATAAAATCTAACAAATCAGTTAATTTTT CAAAGAAAATCTC CGTCTCTTT CCATTT 

CATAACATAATTATAAACGTCTTTATCTAATCCTGTTAAAGGTCTTAAATCTACTACATA 

ATATGGATTTGGT AAAAAT CGTACATCAAATACTAAATCTGCATC C ATCTGAATCC CATG 

TTTAAAACCGAAACTTGTGACATTAATTGTAAAAGTTTCAAACTCTTCATCTTCATAGTA 

TCGACGAATGCGTTCTTTTAATTCTTTAGGTGATAACTTTGTAGTATCTATAACAAAATT 

AGCTATACTTCTAATTTGAGACAAATGCTCTCGCTCATCATTAATTGCATTGATTAACGA 
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LOCUS 43 (HB10) 



GATCAACTCATTGCAAAATACGATTTATAGACATCAAAGAATCAftTACATTGTAAAGGGG 

ATGTTGCCCATGAAAGAAGTTGGATTTGGCACACTAAACTGGGTTGCCGTTATCATTTAT 

CTACTAGCTATGTTGTTCATTGGCGTTTATTTTACCAAGCGCGCGAGCCAAAGTACCAAT 

AGTTTCTTTACCGCAAGTGGTCGCTTGCCATCTTGGGTAGTTGGCTTTTCAATTTATGCT 

ACTACGTTAAGTGCGATTACATTTATGTCGACACCAGAGAAAGCATTTTTAACAGATTGG 

TGATATATCGCTGGTAACATTGCTAT CGTCGCAATTATT CCATTACTTATTTATTTCTAT 

GTCCCTTTCTTTAAAAAGTTAAAGGTAACATCTGCATATGAATATTTAGAAGCTAGATTT 

GGCCCTAGCATACGTGTCATTGGCTCATTATTATTTGTCGTTTACCATTTAGGGCGTGTT 

GCAATTGTTATCTACTTAC CAACATTAGCAAT CACATCTGTATCAGACATGAACC CTTAT 

ATCGTTGCATCACTCGTTGGTTTACTATGTATTTTATATACATTTTTAGGTGGTTTCGAA 

GGTGTGGTTTGGAGTGATTTCATTCAAGGCGTCATTTTATTAGGCGGCGCTTTAGTTATT 

ATTATTCTAGGTGTTGTGAACATTAAAGGCGGTTTCGGCACTGTCTTTGCAGATGCGATT 

GAGCACAAAAAATT^TTAGTGCAGACAATTGGAAACTAAATACTGCGGCAGCTGCCATT 

CCAATTATTTTCCTAGGAAATATTTTCAACAACTTGTATCAATACACAGCGAGTCAAGAC 

GTCGTGCAGCGTTATCAAGCTTCTGATAGTTTAAAAGAAACAAATAAATCGTTATGGACA 

AATGGTATCCTAGCTTTAATTTCAGCACCCTTATTTTATGGTATGGGTACAATGCTGTAT 

TCATTTTATACACATGAAGCTGTTTTACCAAAAGGCTTCAATACATCATCTGTAGTGCCA 

TATTTCATTTTGACTGAGATGCCACCATTTGTAGCAGGATTACTTATTGCAGCCATTTTC 

GCCGCTGCACAGTCTACCATTTCATCTAGTTTAAATTCTATATCTGCTTGTATTTCAATC 

GACATTAAGCAACGCTTCTTCGGAAAAGGTAGCGAGCGACACGAAGTTAACTTTGCACGT 

TTCATTATTATCATTGCAGGTATTTTCGGTTTTGGAATGTCACTATACTTAATTGCTTCT 

AATTCAAATGACTTATGGGATTTATTCTTGTTTGTGACTGGATTATTCGGCGTTCCATTG 

GCTGGTGTATTTGCAGTTGGTATTTTCACTAAACGTACGAATACATTCGGTGTTATTTGT 

GGATTAATATTGGGTATCATCTTTGCTTATGTCTATAATGGTGTTGGCAAAGGTAACTCA 

CCTTTCTATGTATCTACCATTTCATTTACAGTTGCTTTTGTCTTTGCTTATATACTTAGC 

TTCATTGTCCCTTCAAAACATAAAAAAGATATAACGGGATTAACAATTTTTGAAAAAGAT 

AAACCATCAACATACATTTCAAAAACGGCTACGAAAAAGTAGATTGTTATGATAAAACCC 

CGTCACTAAGTTATGATGCGCTGTTGCGCCAACTTGGTGACGGGGTTTAGCTTTGCCATG 

AATTTAATTTAGGTACTTCGATTCATTTACAATACTAAGCCAATGATTGATCCTGAAATG 

ATTGAAGCTAGAGTTGAAC CAAGTAGCAAC CT CATTGCAAAGGATGCAACTTTTT CTC CT 

TGTTTATCACTAATGCCTTTAATTGAACCTACGATGATACCAACCGTACCAAAATTAGCG 

AAGCTTACTAAGTAAACTGAAATGATACCTTGTGTTCGAGCTGATACATCACCCAGGACA 

TTTTTAAAATCAAGCATTGCTACAAACTCATTTGTAATTAATTTAGTCGCCATTAAAGAG 

C CAGCTGGAACAGCTTCGCTC CATGGAATCCC CATTAAGAATGCGATTGGTGCAAACACA 

TAGC CAATAAG CTGTTTAAAGTTCAAAC CAACACTACCAAACATGATATTAATTGCTTCC 

ATTAATGAAATAAATGCTAACAACATTACGGCTACTACAACAGCGATTTTAAACCCATCC 

ATCGCACTAT CAC CAATCATTTGGAAAAAGGCAACTTT CTTAGGTTTTCCTGTTTTTC CA 

TTCAATGTTTTAGTTT CTGTGGATTT CGTTAAGTTAT CAATTTCAACATCAGTATCATCA 

GATTTATAGGGATTGATTACACTGGCGATGATAAGCGCACTAAAAATATTTAACATTACT 

GCTGTAACTACGAACTTGGGTTCAATCATCTGCATATATGAACCTAGCATTGCCATACTA 

ACAGCACTCATACCAGACGTCGCAATTGTATATAATTTCGCTCTAGATAATCTTGGAATA 

ATATCTTTTATTGTTAAATATACTTCTGGTTGCCCAAACATTGCTGTTGAAATAGCAAAA 

TAACTTTCTAAGCGCCCCATTCTAGTTATTTTATTAATAGCGATACCTACATATTTGATA 

ATAAATGGTAATACCTTAATATAATTAAAGATGCCTATTAATAGAGAAATAAAAACTAAT 

GGCAGTAATACGTTTAAAAAGAACGTAAAGCCATTTTTATTTTGTATATCTCCAAAAACA 

AAATTTATGCCTGCTTTACTA 



LOCUS 44 (HD7) 
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TCCACTCTCTTCGTTGAATCCAAGATTAACGATTGGCAAACAAATTACAGAAGTAATATT 
1 TCAAC^TAAACGTGTATCTAAATCTGAAGCAAAGTCGATGACAATAGAGATTTTAGAAAA 
AGTAGGTATAAAACATGCAACTCGACAATTTGATGCTTATCCACATGAACTTTCTGGTGG 
TATGCGTCAACGTGTCATGATAGCAATGGCATTGATTTTAAAGCCACAAATTTTAATCGC 
AGATGAACCAACAACGGCATTAGATGCCAGTAC^ 

GTCCCTTTATGAGTACACAGAAACATCTATTATTTTTATCACTCACGATTTAGGCGCTGT 
GTATCAATTTTGCGACGATGTGATTGTAATGAAAGATGGAAGTGTCGTTGAAAGTGGCAC 
GGTTGAAAGTATTTTTAAATCGCCACAACATACCTATACAAAACGCTTAATAGATGCGAT 
TCCTGATATTCATCAAACGCGTCCGCCAAGACCGTTAAACAATGATATTTTATTAAAATT 
CGATCGCGTGAGCGTGGATTACACATCACCGAGTGGCAGCCTATACCGAGCAGTTAATGA 
TATTAACTTGGCT ATTAGAAAAGGCGAAACATTAGGCATTGT CGGTGAATCAGGGT CAGG 
GAAATCGACATTAGCTAAGACGGTCGTCGGTCTAAAGGAAGTGTCAGAAGGCTTTATTTG 
GTATAACGAATTAC CATTAAGTT TATTTAAAGATGATGAATTGAAATCTTTACGACAAGA 
GATACAAATGATTTTT CAAGATC CATTCGCAT CTATTAATCCAAGATTTAAAGTCATTGA 
TGTGATTAAACGAC CACTAATCATTCATGGGAAAGT CAAAGATAATGATGACATT ATTAA 
AACTGTCGTATCGTTGTTAGAAAAGGTTGGCCTAGATCAAACTTTCTTATATCGCTATCC 
ACACGAATTATCTGGTGGGCAACGTCAGCGTGTAAGTATCGCGAGAGCACTTGCTGTTGA 
ACCTAAAGTGATTGTTTGCGACGAGGCAGTGTCCGCTTTAGACGTTTCAATTCAAAAAGA 
TATCATCGAGTTATTAAAACAATTACAGTTAGACTTCGGCATCACTTATTTATTCATCAC 
ACATGACATGGGTGTTATCAATGAAATATGTGATC 



LOCUS 45 (HD9) 



GATCTGAAGTAGCTCGATTTTAAATAGTTTTCAGCAATGACATCGTCTTTTTCTGTCGGC 
GTATTCGGTACCATAACTACTTTTGTACCTTTATTAAACACACCTTTACTGTCAAATACG 
ACCTCACCAACACCTTCATGAATTAAAGACATTGGCAATTTCTGAGATAAGACATTCTCA 
T CACGGCTAC CAGTATAATATCTTTGAT C 



LOCUS 46 (HE9) 



GATCAGATAGATAAAGTATTTTCTTTTTATTATGTTTATCAGAATATGCGCCACCGAAAA 

TACCAAATATAATAAATGGAAGTGTTTGACTCATAACCATCATTGATAATTTTAAAGATG 

ATTGGTTTGTCAATTCAACAGTAAACGAAATTATTTGTAACGAAAAGAGCACAAAACAA 

TCCGACGTAAGAAATTACCAATCAATAAATATGTAAAGTTTCTATTTTTCAAAACTTCTA 

AATACAACATATTTAT CAC CTCTCATAAAAATAATTGAATGCAT C CACCAGCTTTTTTAG 

ACCTTCTTCTAAACTCTCTTTATCCAAAGCGCAATTAATTCTAATATAATTTAGTCAGTT 

AAAT ATCAATT ATTTCGAAATATACATACTACTTGAAACAC CATACATAAC CC CCAAAAT 

GACTACTCAGAGGTTATATTCTACTAATTATGATTATATTAAATATGAAAATATTATCAA 

AAAAATCAAATTTATAACAAAAATACACCCCTTAAAGTTAGGTCTTTCAATCCAACTTT^ 

GGGGTGTATAT CATTCT CATCATATTCTAGGTTGTTTTTAAC AAACTAAATATAGTGAAT 

GCAAATCAACTATTATTTAAATTATGAATTATTTTAATTCTTTCTTCTACGAGCCAATAA 

CATTAATCCAGCAATTCC^TTATACTACTAAAGATC^^CCTTTTTGCGTGCTTTCT^ 

ACCTGTTTTTGGTAATTCTGCTCGTTTTTTCTCTTGATTAGCTACTGATTCTTTAGCAAT 

TTTAGATTTTTTAACTTTATCATTTTTATCCATTGAATGAACTGGGCCATTTGGTTTTGC 

TCTGTCTTTCGATAATCCTGGATTGTTAGGATTTACTGGGCCACTTGGATGAGTTGGTCT 

GCTCGGCTTCTCTGGGTTTTCAGGTCCTTTTGGATCTTTTGGTTTCTCTCCACCGAACTC 

TACAATCTTATCTACTGGTTGTTTTGTGATCTCTTCTGTTGGTTGACCCTCGCCAACTTT 

TTCACCTGTTAATGGGTTCACTGTGATTGGTGTTGTGATTGTCTTACTTCCTGGTTGTCC 

TTCTTGTTTCACTCGCTCTTCACCAGGTTGTAATTTTGGATTT^AACTCACGTTTTGTTTC 

AAACGGTATCTCTACTGTTTTTGTTTCTGGTGTACCCGTTTTTGGTCCGTGTTTAATCAC 
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ATCATCCACTGGCTCTTCGATCACTTTTCCTGTGTCTGGATTCTTGATTCCTGGTTTACC 
TGGTACTTTTTCCGTTTGATCTGTTGGTAAGTTTGGATCAAAGATATCTTTATGACCTTG 
CGGTATTTTCTCGCCACCGAATTCTGTTAATTCATTAACTGGATCTTTTGTGATTTCTTC 
TTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGT 
TATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATC 
AGGATTAAATTTACGTTCTTTCTCGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCC 
TTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTC 
TGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGG 
ATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATT 
AATCGGATCTTTTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAA 
TGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTAC 
TTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATTTC 
TTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGG 
TGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTC 
TTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTC 
TGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTCGATTCACC 
TTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTC 
ACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTT 
ACGTTCTTTCTTGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCC 
ATATTTTGTTACGCTATCGACCGGTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAAT 
TCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTC 
TCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTT 
TGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAG 
TGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCC 
TGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTAC 
AATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTAC 
ATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGT 
TGGTAACTTCGGAT CAAATTCGTCT CGATGAC CTGGTGTTATCGTTT CTGGTCCGTATTC 
TGTTAATTCATTAATCGGATC 



LOCUS 47 HF6 



GATCCAATTGAATTTTTCTCATTTACAACATAATCTGGATATTGAATGTTAGCAGTTGTT 
TTTGTTGTAGTATTACCTATCGTAACATTAAACTCAACATCGTTTTTACTAACAGGAATT 
GTATCAGCATCCATATAAATTGAATAATTAATTCCCATTTGTACAGAATTAAATCGATCA 
ACATAATCTGTAAATGTATATGTAATTAAATTATTTGCAGTATCATGTTTTGCAGTCGCA 
ATTGTTTCACGATTATTTGGATCTTTAATATCACCAATATTTTTAATATCTTCCGGATTC 
AATCCATATACTTGTACTGTATCTGAGTATTTAATTGTGAAATAATGACCTGATTTAACT 
TTGTCATCAACTGTAATTTGTGATTTTAATGATAAATAATCTTGGGCTGGTACGATTTTA 
TTGTTTTTATCTGCATCAACGACAGTTAATGTTGTATTTGATGTGATTAAATCATTAACA 
TTTTTAGCCTCTGTTGATGATGGCTGTACTGCTGCTATACGCATTCTTGTATTCAAACGT 
TTAGGTGCTGTACTTTTTGGCAAAATGATATCTGCATTATTTTCATTATTTGAATTACTA 
TTGTTATCAACAAGAGTTTCATCATTACTCTTGATAGCATCACTTTTAACATTTAATGTA 
GTTGATTCAGTTTTGGCATCTACCTTTTTGTTTTCCTCATTAGTTGGTTGAACATTTACC 
ACTGATTTATTCTCTTGCAAATCAGGTTGTAACGCTTCTTGATTACTTATAGTTTGTTTA 
GTGTTTAAATCTTCATTCGTAGATTTTGGTGAAGCTTGCTCATCTGATTTGGCAGTTGAA 
ACTTCAACTTTATTTCCAGTGGTAGATTGTACACTTTCTTTTTCTATTAATTTATTCCCA 
TTTGAAGTCGTTTCATTACCTTGAGATGATACCATTTCTTTTTGATTATCATTTTTAGTA 
TTGTCTTCTTGATTTAGTTGCTGCATATCAACTTTATCACTCGATTGATTATCACTTGCT 
GAAGTTGTCGCTTCGTTCAATTCTTTATTAGTACTTTCTGCAGCCTTTGCTTCTTGGTTC 
C C CAGAC CAAAAATTAATGTTGTACCTACTAAAATTGATGCTGTT C C CACTGTGT ACTTT 
CTAATCGAAAATTTATTTAATCGATTGGATACCATGCCTTTCCTTGTTATTGCCGTTTTA 
TTTTCTCTGTTTAGCATTAGATTACTCCTAATTCATCAAATTTTTAAATAATACAATTGT 
TTTAAATACAAAAATGTATATCAATATAGTATTACATTTTTAGATAAAGCACAATACTTT 
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AATTATTTTTCTTTATCGTAAAACGTTATTTAACATTTGTGTTTAAATAAAAGTTTTTAT 
GAGTTTTGTAATCTTTATTTAATCATCATAAAAAATAGTATTATTTGCCCTTGAAATTAA 
TATCTTAGCTTTTCTAATTCATAGACAATTACATTTCTGTAACAAATTAAATTGTATCTA 
TTCCTTAAAGATTTTTTGTTTTATATCTGGGAATTTCTAAACAGAAAAAACCAGGCCACA 
TGGACCTGGTTAAGTTAATCATATTATTTATTTTGTTTTTTACGACGACCGAATAACAAT 
AATGATCCTAATGCCGCGAATAATCCACCGAATAATGTGCCATTATTTGAATTATTATTT 
TCACTACCTGTTTCTGGTAATGCTTTAGCTGTTTTATGCTGATCTTTAACCGTACTCATT 
GGTTTAGCCGGAGTATGTTTACCTGCATCTGAATCTGAATCGCTATCTGAATCTGAGTCG 
TTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTATCC 
GAGTCTGAGTCGCTATCTGAGTCTGAGTCGCTATCTGAATCTGAATCGCTGTCTGAGTCT 
GAATCGCTATCTGAGTCTGAATCGCTGTCCGAATCTGAGTCGCTATCTGAATCTGAATCG 
CTATCTGAATCTGAGTCGTTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTATCT 
GAGTCTGAGTCGCTATCTGAATCTGAGTCGCTGTCTGAATCTGAATCACTGTCTGAGTCT 
GAGTCGCTGTCTGAGTCTGAATCGCTGTCAGAATCTGAGTCGCTATCTGAGTCTGAATCT 
GAATCACTGTCTGAGTCCGAATCGCTATCTGAATCTGAATCGCTATCTGAGTCTGAGTCG 
CTATCCGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTATCCGAGTCTGAATCGCTGTCT 
GAGTCTGAGTCGCTGTCTGAATCTGAATCGCTATCTGAGTCTGAGTCGCTGTCTGAATCG 
CTGTCTGAATCTGAGTCGCTATCTGAATCTGAGTCGCTATCTGAGTCTGAATCGCTGTCA 
GAATCTGAGTCGCTATCTGATGTTTCTT 



LOCUS 4 9 (A) B13 



TCTTTATTCGAACTATTAGATTCACTTTGACCAGTAGTCGTTCCATCAGATCCTTTGTCA 
CTACCTGAAGCAGAATTTTTATCATCTTTACCTGGTGCATTAGCACCTGCTACATCAGTT 
GGTCCATTAAATTTATATGTAATGTTGTAATGATGGTCATATTTGAATGGCTTTCCATTT 
ACTTTTTCATCGATATAAACGTCAATTTTTCCATCTATTTTACCGTTCAACTTACTTACT 
TCAAATTCAGAAGTGCGTTCATCTTTGGCAGTGTTTTTACTAATAATATTTTCTTTATGT 
CCTTCGATACTCATTCCAGTAATCCAATGACTGTGGTTGACAGTTATTTGAACATACAAT 
TTACCATTTTTCTTAATGTACTTTGCCGGTTTATTAAAATAGTCATTAGCAATTGACGTG 
TCATTGGTATTGTATTTGTAAACCTCATAATTCAAAGTACCGCTATCTGCGGCATTTGCA 
GAATTACTGAATGTCGCGATGATGATAATTAACGCTAAAATCGTTGTATTAAAAACTTTT 
AAAATATTTTTCAAAACATAATCCTCCTTTTTATGATTGCTTTTAAGTCTTTAGTAAAAT 
CATAAATAATAATGATTATCATTGTCAATATTTATTTTATAATCAATTTATTATTGTTAT 
ACGAAAATAGATGTGCTAGTATAATTGATAACCATTATCAATTGCAATGGTTAATCATCT 
CATATAACAACACATAATTTGTATCCTTAGGAGGAAAACAACATGACAAAACATTATTTA 
AACAGTAAGT AT CAATCAGAACAACGTT CATCAGCTATGAAAAAGATTACAATGGGTACA 
GCAT CTAT CATTTTAGGTTCCCTTGTATACATAGGCGCAGACAGCCAAGAAGTCAATGCG 
GCAACAGAAGCTACGAACGCAACTAATAATCA^GCACACAAGTTTCTCAAGCAACATC^ 
CAACCAATTAATTTCCAAGTGCAAAAAGATGGCTCTTCAGAGAAGTCACACATGGATGAC 
TATATGCAACACCCTGGTAAAGTAATTAAACAAAATAATAAATATTATTTCCAAACCGTG 
TTAAACAATGCATCATTCTGGAAAGAATACAAATTTTACAATGCAAACAATCAAGAATTA 
GCAACAACTGTTGTTAACGATAATAAAAAAGCGGATACTAGAACAATCAATGTTGCAGTT 
GAACCTGGATATAAGAGCTTAACTACTAAAGTACATATTGTCGTGCCACAAATTAATTAC 
AATCATAGATATACTACGCATTTGGAATTTGAAAAAGCAATTCCTACATTAGCTGACGCA 
GCAAAACCAAACAATGTTAAACCGGTTCAACCAAAACCAGCTCAACCTAAAACACCTACT 
GAGCAAACTAAACCAGTTCT^ACCTAAAGTTGAAAAAGTTAAACCTACTGTAACTACAACA 
AGCAAAGTTGAAGACAAT CACTCTACTAAAGTTGTAAGTACTGACACAACAAAAGAT CAA 
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AGATCAAACTAAAACACAAACTGCTCATACAGTTAAAACAGCACAAACTGCTCAAGAACA 
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AAATAAAGTT CAAACAC CTGTTAAAGATGTTGCAACAGCGA?^ATCTGAAAGCAACAATCA 
AGCTGTAAGTGATAATAAATCACAACAAACTAACAAAGTTACAAAACATAACGAAACGCC 
TAAACAAGCATCTAAAGCTAAAGAATTACCAAAAACTGGTTTAACTTCAGTTGATAACTT 
TATTAGCACAGTTGCCTTCGCAACACTTGCCCTTTTAGGTTCATTATCTTTATTACTTTT 
CAAAAGAAAAGAATCTAAATAAATCATCGTCACACTCATAACTTAATATATTTTTTATTT 
TAAATTTTATTTAACCTATGTCATAGATATTTCATAATCTATAACATAGGTTATTTTTTT 
TATAAAATAACGTTGCAATTAACTAACATTTCAATGTACAATACAAGTAATCAATTGATA 
ATGATTATCAGTTGATAATATACAATTAGGAGTTGTTTCTACAACATGAACAAACAGCAA 
AAAGAATTTAAATCATTTTATTCAATTAGAAAGTCATCACTAGGCGTTGCATCTGTAGCA 
ATTAGTA(^CTTTTATTATTAATGTCAAATGGCGAAGCACAAGCAGCAGCTGAAGAAACA 
GGTGGTACAAATACAGAAGCACAACCAAAAAC^ 

TCTGAAAAAGCTCCAGAAACTAAACCAGTAGCTAATGCTGTCTCAGTATCTAATAAAGAA 
GTTGAGGCCCCTACTTCTGAAACAAAAGAAGCTAAAGAAGTTAAAGAAGTTAAAGCCCCT 
AAGGAAACAAAAGAAGTTAAACCAGCAGCAAAAGCCACTAACAAT^ 

i AATCAGGAACTTAGAGAAGCGATTAAAAACCCTGCAATAAAAGACAAAGATCATAGCGCA 
CCAAACTCTCGTCCAATTGATTTTGAAATGAAAAAGAAAGATGGAACTCAACAGTTTTAT 
CATTATGCAAGTTCTGTTAAACCTGCTAGAGTTATTTTCACTGATTCAAAACCAGAAATT 
GAATTAGGATTACAATCAGGTCAATTTTGGAGAAAATTTGAAGTTTATGAAGGTGACAAA 
AAGTTGCCAATTAAATTAGTATCATACGATACTGTTAAAGATTATGCTTACATTCGCTTC 
TCTGTATCAAACGGAACAAAAGCTGTTAAAATTGTTAGTTCAACACACTTCAATAACAAA 
GAAGAAAAATACGATTACACATTAATGGAATTCGCACAACCAATTTATAACAGTGCAGAT 
AAATTCAAAACTGAAGAAGATTATAAAGCTGAAAAATTATTAGCGCCATATAAAAAAGCG 
AAAACACTAGAAAGACAAGTTTATGAATTAAATAAAATTCAAGATAAACTTCCTGAAAAA 
TTAAAGGCTGAGTACAAGAAGAAATTAGAGGATACAAAGAAAGCTTTAGATGAGCAAGTG 
AAATCAGCTATTACTGAATTCCAAAATGTACAACCAACAAATGAAAAAATGACTGATTTA 
CAAGATACAAAATATGTTGTTTATGAAAGTGTTGAGAATAACGAATCTATGATGGATACT 
TTTGTTAAACACCCTATTAAAACAGGTATGCTTAACGGCAAAAAATATATGGTCATGGAA 
ACTACTAATGACGATTACTGGAAAGATTTCATGGTTGAAGGTCAACGTGTTAGAACTATA 
AGCAAAGATGCTAAAAATAATACTAGAACAATTATTTTCCCATATGTTGAAGGTAAAACT 
CTATATGATGCTATCGTTAAAGTTCACGTAAAAACGATTGATTATGATGGACAATACCAT 
GTCAGAATCGTTGATAAAGAAGCATTTAGAAAAGCCAATACCGATAAATCTAACAAAAAA 
GAACAACAAGATAACTCAGCTAAGAAGKSAAGCTACTCCAGCTACGCCTAGCAAACCAACA 
CCATCACCTGTTGAAAAAGAATCACAAAAACAAGACAGCCAAAAAGATGACAATAAACAA 
TTACCAAGTGTTGAAAAAGAAAATGACGCATCTAGTGAGTCAGGTAAAGACAAAACGCCT 
GCTACAAAACCAACTAAAGGTGAAGTAGAATCAAGTAGTACAACTCCAACTAAGGTAGTA 
TCTACGACTCAAAATGTTGCAAAACGAACAACTGCTTCATC^^ 

GTTCAAACTTCAGCAGGTTCTAGCGAAGCAAAAGATAGTGCTCCATTACAAAAAGCAAAC 
ATTAAAAACAC^^TGATGGACACACTCAAAGCCAAAACAATAAAAATACACAAGAAAAT 
AAAGCAAAATCATTAC CACAAACTGGTGAAGAAT CAAATAAAGATATGAC ATTAC CATTA 
ATGGCATTATTAGCTTTAAGTAGCATCGTTGCATTCGTATTACCTAGAAAACGTAAAAAC 
TAATAAATCGTCTTTATATTTAATTATTAAATTAACAAATTTTAATTGGCGGATGAGGTA 
TCCAGTTACCTCGTTCGCCAATTATTTTTCGCAATATAAAAAGTCCCACTTAAAACAATC 
ATTTTAAGCGGGACTTTTTATATTGAGTAACTAAAATTATTTAGCTGCTACTTCTTCGCC 
ATTGTAAGAAC CACAGTTTTTACATACACGGTGTGATAATTTGTATTCGAC CACAGTTTG 
GGCATTCAGTCATACCTGGTACTGAAATTTTGAAATGCGTACGACGTTTGTTTTTTCTAG 
TTTTAGAAGTTCTTCTTTTTGGTACTGCCATGATATATCCTCCTTAGATTATAAACGAAA 
AATACTAAATGTTAGTTTAATTAACAACATTATATCATTAATTAAACTACTTATTGCTCT 
TTATCATATAATTGTTGTAATTTTTGAAGCCTTGGATCAACTTGTCGTGATTCTGAATCA 
TCTTGTTGCTTGCTGTTTAGCAAGCTCATCTAATTGATCCTCATCGATTACTTCCCAACC 
ATTACCTACTGTCAACATTTGGTCACTTTGCTCTGAATAAGCTCTCATTGGTTTCTCAAT 
AATAACTATATCCTCGACAATATCCTGAAGATTAACCATACCATCTTTAATAATGTGATA 
GTGTTCATCTACATCATCTTGATCATCGTTATACTGATTGTACCCTTCTAAATC 
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GATCCAGCGGCTGCAGCGGTAGGAAACGGTGGTGCACCAGTTGCAATTACAGCGCCATAT 

ACGCCAACAACTGATCCTAATGCCAATAATGCAGGACAAAATGCACCTAACGAAGTGCTG 

T CATTTGATGACAATGGTATTAGACCAAGTACCAAC CGTTCTGTGCCAACAGTAAACGTT 

GTTAATAACTTGCCGGGCTTCACACTAATCAATGGTGGCAAAGTAGGGGTGTTTAGTCAT 

GCAATGGTAAGAACGAGCATGTT TGATTCAGGAGATAATAAGAACT AT CAAG CACAAGGA 

AATGTAATTGCATTAGGTCGTATACATGGAACTGATACGAATGACCATGGCGATTTTAAT 

GGTATCGAGAAAGCATTAACAGTAAATCCGAATTCTGAATTAATCTTTGAATTTAATACA 

ATGACTACTAAAAACGGTCAAGGCGCAACAAATGTTATTATCAAAAATGCTGATACTAAT 

GATACGATTGCTGAAAAGACTGTTGAAGGCGGTCCAACTTTGCGTTTATTTAAAGTACCT 

GATAATGTGAGAAATCTCAAAATTCAATTTGTACCTAAAAATGACGCAATAACAGATGCG 

CGTGGCATTTATCAACTAAAAGATGGTTACAAATACTATAGCTTTGTTGACTCTATCGGA 

CTTCATTCTGGGTCACATGTTTTTGTTGAAAGACGAACAATGGATCCAACAGCAACAAAT 

AATAAAGAGTTTACTGTAACAACATCATTAAAGAATAATGGTAATTCTGGTGCTTCTCTA 

GATACAAATGACTTTGTATATCAAGTTCAATTACCTGAAGGTGTTGAATATGTGAACAAT 

TCATTGACTAAAGATTTTCCAAGTAACAATTCAGGCGTTGATGTTAATGATATGAATGTT 

ACATATGATG CAGCAAAT CGTGTGATAACAATTAAAAGTACTGGAGGAGGTACAGCAAAC 

TCTCCGGCACGACTTATGCCTGATAAAATACTCGATTTAAGATATAAATTACGTGTAAAT 

AATGTGCCGACACCAAGAACAGTAACATTTAACGAGACATTAACGTATAAAACATATACA 

CAAGATTTCATTAATTCAGCTGC^GAAAGTCATACTGTAAGTAC^ATCCATATACTATC 

GATATCATCATGAATAAAGATGCATTACAAGCCGAAGTTGACAGACGTATTCAACAAGCT 

GATTATACATTTGCGTCATTAGATATCTTTAATGGTCTGAAACGACGCGCACAAACGATT 

TTAGATGAAAATCGTAACAATGTACCATTAAATAAAAGAGTTTCTCAAGCATATATTGAT 

TCATTAACTAATCAAATGCAACATACGTTAATTCGAAGTGTTGATGCTGAAAATGCAGTT 

AATAAAAAAGTTGACCAAATGGAAGATTTAGTTAATCAAAATGATGAATTGACAGATGAA 

GAAAAACAAGCAGCAATACAAGTTATCGAGGAACATAAAAATGAAATAATTGGTAATATT 

GGTGACCAAACGACTGATGATGGCGTTACTAGAATCAAAGATCAAGGTATACAGACCTTA 

AGTGGGGATACTGCAACACCGGTTGTTAAACCAAATGCTAAAAAAGCAATACGTGATAAA 

GCAACGAAACAAAGGGAAATTATCAATGCAACACCAGATGCTACTGAAGACGAGATTCAA 

GATGCACTAAATCAATTAGCTACGGATGAAACAGATGCTATTGATAATGTTACGAATGCT 

ACTACAAATG CTGACGTTGAAACAGCTAAAAATAAT GG CATCAAT ACTATTGGAGCAGTT 

GTTCCTCAAGTAACTCATAAAAAAGCTGCAAGAGATGCAATTAACCAAGCAACAGCAACG 

AAAAGACAAC^AATAAATAGTAATAGAGAAGCAACTCAGGAAGAGAAAAATGCAGCATTG 

AACGAATTAACTCAAGCAACCAACCATGCTTTAGAACAAATC^ATCAAGCAACAACAAAT 

GCTAATGTTGATAACGCCAAAGGAGATGGTCTAAATGCCATTAATCCAATTGCTCCTGTA 

ACTGTTGTTAAGCAAGCTGCAAGGGATGCCGTATCACATGATGCACAACAACATATCGCA 

GAGATCAATGCTAATCCTGATGCGACTCAAGAAGAAAGACAAGCAGCAATTGACAAAGTG 

AATGCTGCTGTAACTGCAGCAAACACAAACATTTTAAACGCTAATACCAATGCTGATGTT 

GAACAAGTAAAGACAAATGCGATT CAAGGAATACAAGCAATTACAC CAGCT ACAAAAGTA 

AAAACAGATGCAAAAAATGCCATCGATAAAAGTGCGGAAACGCAACATAATACGATATTT 

AATAATAATGATGCGACGCTCGAAGAACAACAAGCAGCACAACAATTACTTGATCAAGCT 

GTAGCCACAGCGAAGCAAAATATTAATGCAGCAGATACGAATCAAGAAGTTGCACAAGCA 

AAAGATCAGGGCACACAAAATATAGTAGTGATTCAACCGGCAACACAAGTTAAAACGGAT 

ACTCGCAATGTTGTAAATGATAAAGCGCGAGAGGCGATAACAAATATCAATGCTACAACT 

GGCGCGACTCGAGAAGAGAAACAAGAAGCGATAAATCGTGTCAATACACTTAAAAATAGA 

GCATTAACTGATATTGGTGTGACGTCTACTACTGCGATGGTCAATAGTATTAGAGACGAT 

GCAGTCAAT CAAATCGGCGCAGTT CAAC CGCATGTAACGAAGAAACAAACTGC TACAGGT 

GTATTAAATGATTTAGCAACTGCTAAAAAGCAAGAAATTAATCAAAACAGAAATGCAACA 

ACTGAAGAAAAGCAAGTGGCTTTAAATCAAGTGGATC 
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GATCCAGCGGCTGCAGCGGTAGGAAACGGTGGTGCACCAGTTGCAATTACAGCGCCATAT 

ACGCCAACAACTGATCCTAATGCCAATAATGCAGGACAAAATGCACCTAACGAAGTGCTG 

TCATTTGATGACAATGGTATTAGACCAAGTACCAACCGTTCTGTGCCAACAGTAAACGTT 

GTTAATAACTTGCCGGGCTTCACACTAATCAATGGTGGCAAAGTAGGGGTGTTTAGTCAT 

GCAATGGTAAGAACGAGCATGTTTGATTCAGGAGATAATAAGAACTATCAAGCACAAGGA 

AATGTAATTGCATTAGGTCGTATACATGGAACTGATACGAATGACCATGGCGATTTTAAT 

GGTAT CGAGAAAGCATTAACAGTAAATC CGAATT CTGAATTAATCTTTGAATTTAATACA 

ATGACTACTAAAAACGGTCAAGGCGCAACAAATGTTATTATCAAAAATGCTGATACTAAT 

GATACGATTGCTGAAAAGACTGTTGAAGGCGGTCCAACTTTGCGTTTATTTAAAGTACCT 

GATAATGT GAGAAAT CTC AAAATT CAATTTGTAC CTAAAAATGACGCAAT AACAGATGCG 

CGTGGCATTTATCAACTAAAAGATGGTTACAAATACTATAGCTTTGTTGACTCTATCGGA 

CTTCATTCTGGGTCACATGTTTTTGTTGAAAGACGAACAATGGATCCAACAGCAACAAAT 

AATAAAGAGTTTACTGTAACAACATCATTAAAGAATAATGGTAATTCTGGTGCTTCTCTA 

GATACAAATGACTTTGTATATCAAGTTCAATTACCTGAAGGTGTTGAATATGTGAACAAT 

TCATTGACTAAAGATTTTCCAAGTAACAATTCAGGCGTTGATGTTAATGATATGAATGTT 

ACATATGATGCAGCAAATCGTGTGATAACAATTAAAAGTACTGGAGGAGGTACAGCAAAC 

TCTCCGGCACGACTTATGCCTGATAAAATACTCGATTTAAGATATAAATTACGTGTAAAT 

AATGTGCCGACACCAAGAACAGTAACATTTAACGAGACATTAACGTATAAAACATATACA 

CAAGATTT CATTAATTCAGCTGCAGAAAGTCATACTGTAAGTACAAATC CATATACTATC 

GATATCATCATGAATAAAGATGCATTACAAGCCGAAGTTGACAGACGTATTCAACAAGCT 

GATTATACATTTGCGTCATTAGATATCTTTAATGGTCTGAAACGACGCGCACAAACGATT 

TTAGATGAAAATCGTAACAATGTACCATTAAATAAAAGAGTTTCTCAAGCATATATTGAT 

TCATTAACTAATCAAATGCAACATACGTTAATTCGAAGTGTTGATGCTGAAAATGCAGTT 

AATAAAAAAGTTGACCAAATGGAAGATTTAGTTAATCAAAATGATGAATTGACAGATGAA 

GAAAAACAAGCAGCAATACAAGTTATCGAGGAACATAAAAATGAAATAATTGGTAATATT 

GGTGACCAAACGACTGATGATGGCGTTACTAGAATCAAAGATCAAGGTATACAGACCTTA 

AGTGGGGATACTGCAACACCGGTTGTTAAACCAAATGCTAAAAAAGCAATACGTGATAAA 

GCAACGAAACAAAGGGAAATTATCAATGCAACACCAGATGCTACTGAAGACGAGATTCAA 

GATGCACTAAATCAATTAGCTACGGATGAAACAGATGCTATTGATAATGTTACGAATGCT 

ACTACAAATGCTGACGTTGAAACAGCTAAAAATAATGGCATCAATACTATTGGAGCAGTT 

GTTCCTCAAGTAACTCATAAAAAAGCTGCAAGAGATGC^TTAACCAAGC^CAGCAACG 

AAAAGACAACAAATAAATAGTAATAGAGAAGCAACTCAGGAAGAGAAAAATGCAGCATTG 

AACGAATTAACTCAAGCAACCAACCATGCTTTAGAACAAATCAATCAAGCAACAACAAAT 

GCTAATGTTGATAACGCCAAAGGAGATGGTCTAAATGCCATTAATCCAATTGCTCCTGTA 

ACTGTTGTTAAGCAAGCTGC^GGGATGCCGTATCAGATGATC 

GAGATCAATGCTAATCCTGATGCGACTCAAGAAGAAAGACAAGCAGCAATTGACAAAGTG 
AATGCTGCTGTAACTGCAGCAAACACAAACATTTTAAACGCTAATACCAATGCTGATGTT 
GAACAAGTAAAGACAAATGCGATTCAAGGAATACAAGCAATTACACCAGCTACAAAAGTA 
AAAACAGATGCAAAAAATGCCATCGATAAAAGTGCGGAAACGCAACATAATACGATATTT 
AATAATAATGATGCGACGCTCGAAGAACAACAAGCAGCACAACAATTACTTGATCAAGCT 
GTAGC CACAG CGAAGCAAAATATTAATGCAGCAGATACGAATCAAGAAGTTGCACAAGCA 
AAAGATCAGGGCACACAAAATATAGTAGTGATTCAACCGGCAACACAAGTTAAAACGGAT 
ACTCGCAATGTTGTAAATGATAAAGCGCGAGAGGCGATAACAAATATCAATGCTACAACT 
GGCGCGACTCGAGAAGAGAAACAAGAAGCGATAAATCGTGTCAATACACTTAAAAATAGA 
GCATTAACTGATATTGGTGTGACGTCTACTACTGCGATGGTCAATAGTATTAGAGACGAT 
GCAGT CAATCAAATCGG CGCAGTTCAACCGCATGTAACGAAGAAACAAACTGCTACAGGT 
GTATTAAATGATTTAGCAACTGCTAAAAAGCAAGAAATTAATCAAAACACAAATGCAACA 
ACTGAAGAAAAGCAAGTGGCTT TAAAT CAAGTGGAT C 



LOCUS 51 (GC8) 



GATCCACTGATGCTAGACGAATCACTTGTAGACATTGAGTCGCTTTCTGATGCACTGATG 
CTCATAGAGTCAAATTGACTATTACTTGTTGAGCTTGACTGCGAATCGCTCACACTTGTT 
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GACGTTGATTCTGATCCACTCATACTTTGCGAGCTACTCAATGATTTTGAATCACTTAAT 
GAATCCGAAGTGCTAAGACTTGTGGAACCACTTAAAGATATTGATCCACTTAATGAGTCG 
GAGTCACTTGTACTAGTAGAATCACTCATTGATATTGAATCACTTAGCGAGGTAGACTCG 
CTTACGCTTTCTGAACCACTTAATGATGTTGAGGTACTCAATGAACCAGATGTACTTGTT 
GAAGTCGAACCACTTGTTGATTTTGAATCACTTAATGAATCAGATTCAGTCACGCTTTCT 
GAACTTCTTAGTGACGTCGATACACTTAATGATGACGAATCGCTTGTGCTTACTGAATCG 
CTCATCGATTGTGAGCAACTCAATGAACTTGACTCGCTTACACTTTCTGATTTTCTTAAT 
GACGTTGAGACGCTCAATGAGCCAGAATCACTGACACTTGTTGAGCCACTCATCGATTTA 
GAGTCACTTTCAGAATTAGATTCACTTACACTTTCTGAATCATTTACAGATTCTGACATA 
CTTTGTGAATCAGATATGCTTGCGCTCATTACTTCACTAGCCGATGTTGATGTACTTGTC 
GAATCACTTAACGATATAGACACACTCATCGAACCAGATGTACTCGCACTTGTTGAGTCT 
GATGTTGAATCACTAACACTATCAGATAATGACGTTGAATCACTCATACTTGTTGATGTA 
CTTGTCGAAAGCGACATACTTTGTGAATCACTAGTACTTGTACGCATCGAAGTACTAGTT 
GAAGCTGATGTACTACGAGAGTCACTTGTTGATGTTGATGTACTTGCTGATCCTGATGCA 
CTTGTACTTCTTGATGTGCTTTGTGAATCGCTTAATGATGTTGATGTTGAATCGGATTCA 
CTTGTACTTTCTGATGTTGAGCCAGACTCTGATGTACTTACCGATGTAGATAAACTTGCA 
ATGGTCGACATGCGGTTTGAAGTTGATGTACTTAGCGAATCACTTAATGATGCTGATGTG 
CTTTGTGAATCGGATTCA 



LOCUS 52 (El) 



CAGGATTCGTTTTATCTAACTCTTCCCCAAAAGCTGATAAGTGTTGTGTAGTTTGTGTTG 

T CATTACAGTAACTAAGATTGCTGTACCTATAGAGCCTGCTAATTGACGCAT CGTATTTA 

AGAAAGCATTACCATGAGAGGCAAGTCGTCCCGGTAACGCATTAATAGGTGCAGTTACCA 

TTGGCATCATTATAAATGCCATACCAAATGAACGAAGTACATAGATACCCATGATTGTCA 

TATATGGTGTATCCATATTTAATTT AGTTAATTC C CATGTTGCAT AAGTCATTACAGCAA 

TAC CAAAGATAGCTAATGGTTTTAAAC CAATAGTAT CTAACAATTTACCTGCAAATGGTC 

CTAGTAGACCCATAATTAGAGAAC CAGGTAATAATAACAATCCGGAAT CTAATGCTGAGA 

ATCCGCGTAAATTTTGTAAATAAATCGGTAATAAAATCATACCACCATATAAACTTAACA 

TTACAACCATATTAATAATTGTTGTTAATGTAAATGTTGGGAATTTCAATACTTCTAAAT 

TCAACATTGGTGATTTCATTCTTAATTCTCTAATAACGAATAGAATAATAAAGATAATAC 

CAATCGCAAACATTGTTTCTATCTCTACTGAACCCCAACCTTTGTTGCCAGCTTCTGAGA 

AACCATATAACAAAGCACCAAAACCAATCGTACTAAAAATGATACCTGGGATATCAGCTT 

TAGGGTTTGTTGTATATTGATATAACTTAAACCATACAAAACCAATTAAAATAGCGATAA 

TCCCGATAATGAACATACCGTAAAACATCACATTCCAATGGTAATTTTGTACAATATAAC 

CTGATAATGTTGGACCAATTGCAGGTGCTAAAATCATTGCGATACCCATTGTACCCATGG 

CAGCACCACGTTTTTCAGGTGGATAAATTGTAATAATAACAATTGAACGTAATGGCATTA 

GTACACCTGCACCAATGGCTTGTAATACACGTCCAACCATCATGATTGGGAAATTCATTG 

AAATCGCACAGATTAATGAACCAATTGTAAAGAGTACTAACGCAACTAAAAATAATTTTC 

GATATGAATATTTATTAAATAGATACGCCGTAATTGGTATTAAAATACCGTTTACTAACA 

TGAATCCCGTCATCAACCATTGCCCTGTTGACGCAGAAATATTAAATTCCGTATTAATTT 

TTGGTAAAGCAACATTTAATAATGTTTGGTTTAAAATCGCAATAAACATACCGAATAATA 

ATGCCGCTAATATTTTACCGCGTGAAACACCTTCACCAAAAATAAAGTTTTTATGTTCTT 

TTTTTATTTTTTCATTCACTTTATATTCTTCTGATTCAGGATTTTTAGCAGCAACTGCTT 

CCTCATCCTTATTATTAGTGAATGCTTCTTGATCTTTCTCAGACCCCTTTGTGTAACCAT 

TTAGACTAACTTGGCTATGATCATCTTGATTGTCAACACGCAACTCTTGATGCGTCATAC 

GTTGTGTCGATTGATCAGTTGTTTTGTCTAAATCACTAGCTTTAAATTTAGATTGATTTG 

ATTGACGTGTCGTAAATTGTTGTTCCTTTTGTTGGCGTTTGCCTTTTTTTCTTGATCTTA 

TTAAAAATAAATTGATAACCCCAACAATAATGAGCGCTAAAATAATGTAGCTAATAATGA 

AGGTCGTAGTCATTTAATGACCCCCTTAATTTTTATGGATTTTTACTTCAGCGTTCATTC 

CAGGAACAACTTGTTTAGACGGTTCTGATTCTAGAGTGATTTTAACAGGTATTACTTGAG 

AAACTTTAGTGTAGTTACCATCACTATTTGATGATGGCATTAATGAAAAGCTTGCAGCAG 

TTGCTTTTCCAATACTATCAACTTTACCTTTAATAGAAGCTTTTTGACCGTCAATAGTCA 

CATCAACATCTTTACCTACTTCAACATCTTTAATATCTTTTTCGTCAATATTTGCTGTTA 
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CATATAAATCATCTAAATTGTATGCATAAGCGATTGGGTTACCAGCTTGCACCATTGAAC 
CTTCCATACCATCTAATTTGGCAATTGTACCTTTTTGAGGCATT 



LOCUS 53 (E20) 



CATACTTCTATGTCTGGTTCTTGATTTAATAG.CTCATAAATATCAAATGCTGGTGATTCT 

CTTATATCATCAACATCACCTTTATAAGTTAAACCAAATACTGTGACTTTATTCCCGCTC 

AACACTTTGATGATTTGCTTCGTTGTATCAACAACATAGGCCGGCATTGAATTATTAATT 

T CACGTC CAGTTTGAATTAACTTTGCATTTTCAGGGTCTTTAGC AATAATAAAGTACGGA 

TCAACAGCTAAACAATGACCGCCTACACCTGGACCAGGCTGATGGATGTTAACACGCGGA 

TGTTTGTTTGCCATTTCAATCACATCTAATACATTAATATTTAAGTTATTGCAAATTTTT 

GTTAATT CATTAGCTAAAGCAATGTTCACGTCT CTATATGTGTTTTC CATTAGCTTACT C 

ATTTCAGCAGTACGTGCATCTGTTTCAATCATTTCTCCCTGAACGAATGTGCGATAGACA 

CGTTTACCCGCTTCAATACAAGCTTCAGTCACACCGCCAATGATACGATTGTTATGAACT 

AATTCTTCTAAAATTTTTCCTGGCAGTACACGTTCTGGACAATGCACTAAATAAATATCT 

TCAC CTATTGTAAACCCTAAATTTT CAATGACTGGTTTTACAAAATCAT CC AT CGTTTTA 

GGCGCAATTGTCGACTCTACAATAATGGTATTTCCTTTTTCTAAAAATGATAAAATACTA 

TCTAATGCACGCATAACTAGCGAAATGTCACATGACCGGTACTGATCATCATTATTCGGC 

GTCGGAACGGCAATGATAAAAACATCAGATGCATCTGGCGTTGTAGATACCTTCAATTTT 

CCCGATGACAGTACCTCTTCATAAACCTCTTGTAATCCAGGTTCTTCAATACTAATTTGA 

CCACTTTGTAACTTATCAATCGTTTGCTGATTAATATCAACACCAAGCACATCGACGCCA 

TGTTTTGCAAACATAATTGATGTTGGTAAACCAATATAACCTAAGCCAACTACTGTTAAC 

TTCATACTATAACCTCCAAATAAAACGATTTGTATGTTGATTTTATTTAATAGATGACTT 

ATGCCTTATCTTTGGTTGTCGTTTCATCCATGATGTCCGCAATAACAAGTGACATTTTTC 

CAGGAATAATTTCAAGTGCATTATTATTTTCATATAACGTATTGCTGTATATTAAATTGC 

CGAATAATTTTCTAAAGACCGACAACTTATTAAAATACTTATTTAGCATTGAAGGCATGT 

TGATCAATACCGTTTTACGATGTGATTGGCGACGTATTTCATACATTACTGACGATGTAT 

CAAAGTAAAAACTAT CTTGAGGATGGTACACAC CTGTCACTTCTAATGATATTAATTGAT 

CAATAAATGCTGTCAGATGTTTAATATATAATGCACTGCGCTGATTGTTAATATTGGGAA 

TGATTGGCAATCGCTTTGACAATTGCATTAACCGTTGGAAATTTCCTGGGCAATGTGCAC 

CATAAATCATTGGTGGTCTCACAATTGCTACTTTAAACGAATCACTAATCAATTCTTGTA 

ATGCTTGTTCAGCGAACTTTTTGGAAATACCATAGTTGGTCGTAGGGTTCATTGGTGTTT 

GTGTATCAACTTGATCTGATTTACCAACATGACCTTCTTTTCCATAAACTGCCATAGTAC 

TCATAAAAATAAATTGTTTAACGTCTTCAGCTTTAGCCTTTTGTGCCAATTGTTTCGTCA 

GCAACATATTCACTTGCATATAATCAGATAGCCTTGCTTGAGGTGAATTGTTGTGAACCA 

AAGCTGCTGTATGAATTAAAACATCATAAT CTTTGAACGAGGTCGACTTC CATAATTGAT 

TCCTAACATTAATTTGATCTACTTGATGTCCTTGTTCAATAAGCTTATCTTTTAAAGCAT 

TACCGATATAT CCATGTACGCCTGTAATTAAAATATTTTTT CTC ATTAGTGATGCACAC C 

TTCTGAAGTAACGATATTTTTAATTGTTTTATATATGATATACATATCAAGCATCATAGA 

TTGATGTGTTAAGTAATAATGATCATACGCTACTTTTTGATCAT CAGTGATAT CATCTCT 

CCCCATCACTTGAGCTAGTCCTGTCACACCTGGTCTAATCGTATGCACGTTCGCTTTTGT 

ACGTTTTTCGATTAATT CGTATTGATTATAAAGCGCTGGT CTAGGACCTACAATTGACAT 

TTCTCCTTTTAAAACATTCAATAATTGTGGCAATTCATCAATAGAGGTCTTACGAATGAC 

CTTCCCTGTCTTTGTTATATACGATGTTGAATCCATTAAATCAGTTGCAACATTAGGTGT 

GTCTATTTT CATTGATCTAAACTTATAAATATTAAACAATT CATTATTAATCGTCGGT CT 

TTTTTGTTTGAAAATGGCTGGTCCAGGTGATTCCATTTTAATTAGTAATGCTGTAATTAA 

CAGAATCGGACTTAAAACTACTAAACCATATATTGAACTCACTACATCGAATAATCGCTT 

CATAATTATCTCCTCACTTCAACAGATTGTAATACTTCATAGTATTAATTT 



LOCUS 54 (E1Q5) 

CAGTAATTAATAAAATTTTGTCATCGAACATAATTATCTCCCTTTTTGCCATTGGCATAG 
TTAATAATTTTTTCTTTACTAAAGTCATTGACGATGTCTTGAATAATCGCTTCAACTTCA 
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TTACATTT CATATGTTGTACTTTGC CACGATAAATTTTTT CAAATACTTGTT CAGGATGA 

ACCTCATCTTTATTCATAAGCTCTTCAAACATTTTTTCGCCGGGTCTAATCCCTGTATAA 

GTAATGCGTATGTCGTCTTCTTTTTTACCACTTAGCTTAATTAAATTACGTGCCAAATCT 

A(^TTTTCACTGGTTCTCCCATATCTAG(^CAAATACTTCGCCACCTTCTGCTAATGCC 

CCTGCCTGCAAAACTAGTCTAGAAGCTTCAGGAATTGTCATAAAGTAACGTGTCATTTCA 

GGATGTGTCACAGTAACTGGCCCACCTTCTTCAATTTGACTTTTGAAAAGTGGAATCACA 

GATCCTCTCGATCCAAGTACATTACCAAATCTCACTGCAACAAAATTTGTTCGATGCGTT 

TCATCATTTAAACTTTGAATAATCATTTCTGCAATTCGCTTTGAAGCTCCCATGACATTA 

GGCGGATTAACGGCTTTATCCGTAGAAATCATAACGAATTTCTTTACCTCTGCATTTTTA 

GCAGCTTCAGCAGTATTTTTCGTACCTAAAATATTATTACGTACTGCTTCTTCAGGGTTG 

TCTTCCATTAACGGCACGTGCTTGTGTGCTGCTGCATGATAAACTGCGTATGGTTTATAC 

GTTTCCATAATTTCAAACATACGCGCTCTATTTTGCACATCCGCTATAATAGGAACGATA 

TCAACATTTTTTCCGAAGCGATTTCGCAATTCACGATTGATTAAATAAATACTGTTTTCA 

CCATGGCCAAGTAGAATAATACGTTCTGGATAGAAATTACAAACTTGTCTACAAATTTCT 

GATCCTATTGAACCACCTGCACCCGTAACTAAAATAGTTTTATTCGTCAATTCATTTGAT 

ATCATATCCATATCTAATTCAACAGGATCTCTGCCTAGTAAATCTTCTACTTCAACTTTT 

TTAAGTTGGTTCACTTCTAACTCACCAGACATGACGTCTTCTATATTTGGCATTTTCAAT 

AACTCAACGCCATCCATATGGCAAATATTATTAATTTCTTTCAAACGCTCTTGACCAATA 

GTTGGAATTGCAATGATGATTTTTTTAATCTTATATTTCCTCACTAGTTCTGGAATATCC 

GCAATTTTACCTTGGACTTTTACACCCTCAGTAATTGTGATATTGCGTTTATGTTCGTCA 

TCATCGACTGCTAATACCGGTTCAAGTTTCATTTCGTCACTTTTCAACATTTGTCTAATC 

AGCATTGAACCTGCTTGACCAGCACCAACAACTAAAGTTGGCTTCTTATTAAATGACTTA 

CCTCCAAGGTATTTCCGATA7VATACGCCAAAATAACCTTGAGCCACCTATTAAAATCAAG 

TGCATCATCCAAGTAATTAAATACAATCTAAAAAACGGTCTATTGCCTGTAACAATTGTC 

ACGACCACCATCGTAATAACGATAGATGTCGTCACAGCTTTAACAATTAAAATGAATTCA 

CTCACACTGGCATATTCCCACGCTCGATGATACATATTAAAAATAAATGCTGAAATATGA 

TGCGATATGAATAGTGATATAGGTGCCAATATTAATAATTTGACAGAATATGTTTTGAAA 

TACGGTTCTAAAATGTAATAACTTACGAATACTGAAAATGTCACTATCAGTGAATCGATT 

AATGCTAGTATTAAAAGCCGCAATTTCACAGATAAATGTGCCATAAAACCCCTCATTTGC 

TGTTTATAACCCAAACCATCTTTTCTGTTTATAATCTTGTTGTGGCATTCGTTTAGGAAT 

TTTTTTATCATCAACAACTAACTTCGCATTACTAATAAATCCGTTCATATCTTCATAATA 

ATCACGTAATTTCTTATCATTAAATAAGTCTTTCATTAAGAACGGTCTGATTTCTGTGTT 

ATGCGCATCTGAACCGATGAAATGTGTCAGATTGTTTTCAATCATTTGAATTGCTAATTT 

TCTAATTTTTTTACCGGAAATACCCGCTAATGACGCCGTTGTCACTTGACTTAAAGCACC 

TTTGTTAATTAAATCGTATAGTATGTCAAGGTTTTGACTTATTGCTTTATTCCGCTCTGG 

ATGTGCAATAATCGGTACAAAGCCTTTACTCTGTAATTCGAAAAATAATTGATC 



LOCUS 55 (E18) 



ATCAAAAAGTTATGATGAACGTTTTACGCCGGATGAAGTAGTCGCATACCAACAACATCA 
AGGTAATAAATTTAAAGAACATTTTGATTTGAATTGTTATCTGACACTGCTAGATGTATT 
GGATAGTCACAACATTGACCGAGGTCGCACAGACGTAACGCATGTTTTTAAAAATTTAGA 
AACAAAAGTGTTAACGATGGGGTTCATAGATGATTTGCTATAT CCGGATGAT C 



LOCUS 56 (F5) 



AACATACAGGTAAAGTTTTACTTGTAACTGAAGATAATTTAGAAGGTAGTATTATGTCAG 
AAGTGTCAGCGATTATTGCAGAGCATTGCTTGTTCGATTTAGATGCACCAATCATGCGTT 
TAGCTGCTCCAGATGTACCATCTATGCCATTTTCTCCTGTATTAGAAAATGAAATTATGA 
TGAATCCAGAAAAAATCTTAAATAAAATGCGTGAATTAGCAGAATTCTAGGGAGGGAAAG 
TCATGGAAATAACAATGCCTAAGTTAGGTGAGAGTGTTCATGAAGGCACCATTGAACAAT 
GGTTAGTTTCTGTTGGTGATCATATTGATGAATATGAACCATTATGTGAAGTTATTACAG 
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ATAAAGTGACAGCTGAAGTCCCTTCCACGATATCAGGAACAATTACAGAAATTTTAGTTG 

AAGCGGGGCAGACAGTAGCTATTGATACAATTATCTGTAAAATTGAAACTGCTGATGAAA 

AGACAAATGAAACAACTGAAGAGATACAAGCAAAAGTGGATGAGCATACTCAGAAATCTA 

CTAAAAAAGCTAGTGCAACAGTGGAACAGACATCTACTGCTAAACAAAATCAACCACGTA 

ATAATGGTCGCTTTTCACCTGTTGTATTTAAACTCGCTTCAGAGCATGACATTGATTTAT 

CACAAGTTGTAGGTAGTGGATTTGAAGGTCGTGTAACTAAGAAGGATATAATGTCAGTTA 

TTGAAAATGGTGGTAC(^CAGCTCAATCTGACAAACAAGTTCAAACAAAATCAACATCAG 

TAGATACATCAAGTAACCAATCATCTGAAGACAATAGTGAAAACAGCACAATACCAGTAA 

ATGGTGTGCGTAAAGCAATTGCGCAAAATATGGTTAATAGTGTAACAGAGATTCCACATG 

CATGGATGATGATTGAAGTAGATGCTACAAATCTTGTGAATACGAGAAATCATTATAAAA 

ACAGCTTTAAAAATAAAGAAGGATATAATCTAACGTTCTTTGCTTTCTTTGTAAAAGCTG 

TAGCAGATGCTTTAAAAGCATATCCTTTATTAAATAGTAGCTGGCAAGGAAATGAAATTG 

T CTTACATAAAGAC ATTAATATTT CAATTGCTGTTGCTGATGAAAATAAATTATACGTAC 

CTGTGATTAAGCATGCAGACGAAAAGTCAATCAAAGGTATAGCTAGAGAAATTAATACTT 

TAGCAACGAAAGCGCGTAATAAGCAATTGACAGCTGAAGATATGCAGGGCGGTACATTTA 

CGGTAAATAATACTGGTACATTTGGTTCAGTATCATCAATGGGTATTATAAATCATCCAC 

AAGCAGCGATTTTACAAGTAGAATCAATCGTTAAAAAGCCAGTAGTAATTAATGATATGA 

TTGCAATTCGTAAC ATGGTTAATTTATGTATTT CAATTGATCAT CGTATTTTAGATGGTT 

TACAAACAGGTAAATTTATGAATCATATTAAACAGCGTATCGAACAGTATACTTTAGAAA 

ATACAAATATATATTAGTGATAACATAGATGCATCTATCGACAACTTGTTTTATCTTGTT 

C TTGTCGATGGATGTATTATTTTTTGGCACTAAAATATGTGCAATATATT CAAAAAAGAT 

AAAGAACAATAAT CAACATGGTTGAATGCATTTTTGCAGTAAAGT CAAAATAAGACATCA 

TACTTGAAACATATTAATGAAAACATGTGAACAAATTAGTTACCATGATTTTAAGCACAA 

TAATGTTTGGTATATTGTTAAAATTGTGT CTAAATATAGGTGTGATT CAGATTAGTTTAT 

TGAACAATATGTTATTAATTAGTAGAATGAGGATAGTTTAAATATAAAGGGATAGGTGAT 

TGAACTTATGGACATGAATTTCGATTTATACATGAACGGTGTTGTAGAACAAGCAAGGAA 

TGAAATTGAATCTGCGGGATATGAGCAATTAACTACTGCAGAAGATGTTGACAAAGTTCT 

TAAACAAGATGGTACAACACTAGTTATGATCAATTCTGTATGTGGTTGTGCAGGTGGTAT 

CGCAAGACCAGCAGCATCACATGCTTTACATTATGACGTATTACCTGATCGTCTAGTGAC 

AGTATTTGCTGGACAAGATAAAGAAGCGACACAAAGAGCGCGTGAATACTTCGAAGGTTA 

TGCGCCTT CAAGTC CGTC ATTTGCATTAGTAAAAGATGGAAAGATTACAGAAATGATTGA 

AAGACATC^^TCGAAGGTCATGATGTGATGAACGTAATTAATCAATTAC^AACATTATT 

CAATAAATATTGTGAAGAAAGATAAGAGGCGCTAACCCATGTTAAAGTTAAATCCTTACA 

AGATTGGATTTAGAACAATAAAAACAGCAGTGGGTATGACTTTAGGTGTAATTATTAGTA 

AGCTGTTAGGTTTAGATAATTATGCTTCAAGCGCCATATTAGTCGTATTATGTATTAAAC 

ATACAAAAGTACATTCGCTACAAGCGATTATTTCAAGATTAGTATCATGTTTTTTAGTAT 

TGTTTTTAGGTTCAGCAATATTTAGTTTATTAGGTCAGAGTCCAATTGTACTCGGTATTA 

TCGTATTGTTATTTATACCATTAACTGTCGTATTAAAAGTACAAGAAGGTGTCATTACGA 

GTTGCGTTATATTACTTCATGTTTTTAATGCAAAATCAATTGATGCACATTTAATTGTTA 

ATGAAACATTATTACTGTTAATTGGACTAAGCATTGCATTTACAATGAATTTAATGATGC 

CAAGTTTAGACAAACAACTAGACGAATACAAATGTAAAATTGAGCAAGAAATTGCTGATA 

TTTTTAGTAAATATAGTTATATTTGTGAAAAATATGAAGATACCATTGCGATTGAATTTG 

AAGTGTTACTTTTAAATATTAAAAAGGCGAAGTCTATCGCGTTCCGAGATGTTAAAAATC 

ATTTTGTTAGAAACGAAAATTCATACTATCATTATTTTGATATGCGAGAAGAGCAAGTGG 

AATTGTTAATGAGAATGAAACCGCTCATCGAAAGTATCTGTCATAAAGATCC 



LOCUS 57 (F3) 



GATCTTCGCGTCTTAATGGATGCCATATACGAACTGAATGACCACCAAGATTTGCGTGAG 
ATTACTAAAGATTCGAAAATGCAAAAACTCGCATTAGCAGGATTCCTTAAAAAGATAAAA 
GGTACGTACATTGAGTCATTATTAAAAGAACACAAATTGTTATAACGAAAACCATTAATA 
GATTTTTATTTGGTGATTTCAAATCATGAGACTGGGACAGAAATGATGTTTTCATAAAAA 
TTATTTCGTTGTTCCACTCTCATGATTTTTTTGATGAAACATAATTACATGATTGATTGC 
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ATCATTTTGTTAAACAAGTGATTGCAAACCTGCCATTTCACACTGAAAATTTACATAATA 
AGTGACGATATTTTACAAGTCATATACAAATAACATATATTGTTAAATAATTTTACCTAA 
TCTTAACATTAAATTTACAATTATAAGCGATAATCTAAATATAAAGCTTATTTGAGGTGA 
AATAATGGAAATGTCGGTTACAGAAGTCATTTTCTCCTTTTTAGGTGGTTTAGGTATTTT 
CCTTTACGGCTTAAAAATCATGGGAGACGGGCTTCAAGCATCAGCAGGAGACAGGCTACG 
AGATATTTTAAACAAATTTACATCAAATCCAGTATTAGGTGTTATTGCAGGTATCGTTGT 
AACTATTTTAATACAAAGTAGTTCAGGTACGACAGTTATCACAATCGGACTGGTAACAGC 
TGGATTTATGACATTGAAACAAGCCATTGGAGTGATAATGGGTGCTAATATCGGAACAAC 
GGTAACTGCATTTATTATCGGTATAGATTTAGGCGAATATGCAATGCCAATTTTAGCATT 
AGGTGCATTCTTAATCTTTTTCTTTAAACGCTCTAAAATCAATAACATTGGCCGCATACT 
ATTCGGTTTCGGTTCACTATTCTTCGGTCTAGAATTTATGGGTGATGCCGTTAAACCTTT 
AGCATCATTAGATGGATTTAAGCAATTAATGCTTGATATGTCTACAAATCCAATACTCGC 
TGTCATTGTCGGCGCAGGGTTAACAGCACTAGTTCAAAGTTCAAGTGCGACGATTGGTAT 
TTTACAAGAATTTTATCAACAAGATTTAATTAGCTTAAACGCAGCAATCCCTGTGTTACT 
AGGCGATAACATTGGTACCACGATTACAGCTATCTTAGCTAGTTTAGCCGGCTCAATCGC 
TGCAAAACGTGCGGCGCTTGTACACGTCATCTTTAACTTAATCGGGGTAATTATCTTCAC 
AATTTTCTTGCCAGTTGTGATTCATTTGATTAGTTTGTTACAAGATTTATGGCACTTAAA 
ACCAGCGATGACGATTGCAGTAT CACATGGTAT CTT CAACATAACAAATACTTTGATTCA 
ATTAC CATTTGTAGCAGGTTTAGCATGGATTGTTACAAAGCTTGT CCCAGGT AAAGATAT 
TGCTGATGACTATAAACCTCAGCACTTA 



LOCUS 58 (G8) 



GATCCAAAATCACTTGTTTGATTGGTTTATTCTTATTAGACTGTTGATGAATTCGATTTA 
AATAATACGTCAATGCTTCATTTGAAAAAGGTTCAGGCGCTATTTCTAAAAATGAAGGAT 
AAGATGCTACAGACGCAACATTTCTAATTTCTCCAAAACGACGTATATCTGAATAAATTA 
ACTTTTTGTCATTTGACAACTCAAAAATAACATGCCAATGCTTACGATAATTAGGTATCA 
TAATATCTTCAAGTTCAT CTACAATGAAAAAACCGCCCGC CATACCTAAATGACTAATTA 
ATGTACGTTGTTCTCGTTTATTATCTAGCTGAAAAACGATATATTTACTTCTTCGTTCTA 
CATTTGTAATGGTATAGCCTTCCGATAAAGTTTTAAAAGTATCTAATTCAATTCCTTTTA 
TAATTGTTTCCTTGCCTTGAGCTTTACCTTCGATTACTTTATCCGAAAATATAACGTGTT 
CAATTTTTTGATTTATAACGTAGGGTTCAATTCCTCTTTTTACATGTTCTACTTCTGGTA 
ATTCGGGCATACCATTAACCTCACTTTATTTTGCATCATACCAGGTTGCACCATAACTTG 
AGTCTACTTTTAATGGAACATCTAATTGCAATGCATTTTCCATTATCTCTTCTACAAATT 
CACTAAATGAATCTACTTCTGACTTAGGTACTTCAAAAATTAATTCATCGT 



LOCUS 59 (G23) 



CTTGTAATTCTTGTTGGTTAAAATATGGATGTACCTCAATTTGATTCACCATTGGTTTGA 
TACTTGATTGAGCCATTAATTTTTCTAGATGATGAACATTAAAATTACATACACCTATTG 
CTTTTACCTTACCTTGCTCGTAAAGTTCTTCCATAGCTTTATATGTTTCTAAAAATAGAC 
CAT CTGCTTCACT^GGCCAATGTATTAGAAATAAATCAAGATAAT CAGTTTGTAAATTTT 
CAATCGATTTGTTGAAATATTCGAATGTTTTCTCATAACCTTGATAGTCATTCCATAACT 
TCGTTGTTATAAACAAATCTTCTCTATCGACGCCATTATCCTTTAATGCTCGTCCTAGTG 
AAGCCTCATTATCATAAAAGTATGCTGTATCAAACGCTCTATAGCCTGCGTCAATTGCAG 
CATTTACAACTTTAGTCATATCTTCGTCAGAGATTTTATAAACACCTAACCCAACTGAAG 
GCATCGGGTATCCATTATTTAATATTTGTATCTCATTCAACATCTTTATATCTCTCCAAT 
CTATGTAT CTTTTATATCTTTACATT AC C CTAAATTTTTCAACAAACT CAATT AATACGA 
ATTATCGCTTTCAATAAAAATTATTCATTAAATCATTAAAGATATTGAGTTCCAATACTA 
TTTTCACTTTTCATTAATTTTAGTCAAAAAAATAACCAACCAAAAATGAATTAAATCATT 
CTTAGTTGGTT TATAT ATTAATATCTATTCTGATTTTT CATCTTCAT CAGACTGTC CGAT 
AGTAGGTCTCGCTTCATTAAATTCATAGTTTAATATCACCCAAATAATTTGGTGGTTATC 
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GATTTCTGAAACAACCCAGCGATCATAAGTTGTATCCACGTAATCATCTTTTTGTAA?VTT 

GGTATTACGAGATTGTAAC CATC CAC CTATCGTATCAATAT CCTCAGAGT CATCAAATTC 

TATACCGAACT CTTCAGTTAAATCAT CCAATAGTACT CTGC CATTTACTTGGAATGT CTT 

ATTATCAATTTTAACGATATCATTCACTTCATCATCATCAAATTCATCACGAATTTCTCC 

AACGATTTCTTCTAAAATATCTTCCATCGTTAAAATACCTGCCGTTCCACCATATTCATC 

TATAATAAGACTCATATGTACATGTT CACGT TGCATTCTAATT AATGCATCACTGATACG 

TGTTGTCTCTGAAATCATTGGCAACTCATGTATATAGTTTGCTATTTTAATCGTTTTTCC 

AGAAGCGTATTCAGTTAAAAATTCTTTGACGTTAATAAATCCTTTAATGTGGTCTTTATC 

ACCATCATCAGTAATTGGATAACGCGTAAATTGATGTTCTTTTATTGTTTCTAGTAATTC 

GTCT ACATTAAAAGGTT CATTTAGTGTAATCATTTGAGTT CTAGGTACCATTATATCTTT 

TGCATGT CTTT CAT CGAATGAAAAGATATTTTGCATATATGC C AATT CAGTTTGGTTGAT 

TTCTCCACCATTATAACTATTGTTAATAATAATTTTGATTTCTTCTTCTGACATTGCATC 

AGTTTGGGCATCAGGATTTACACCAAACATTCTAATAATAACACGTGCAGAACCATTCAT 

GAGCCAAATCAATGGTTTCATAATGTTACCGAAATAGAACAATGGTCTTC 

AGCAAGCTTTTCAGTATGTTGAATAGCTATAGATTTAGGCGCTAATTCACCAAGTACTAC 

ATGCAAATACGTAACGATTATAAATGACACTGCAAACGAAAT CGT CGTCGTTAATGCAGT 

TGGTAAATTGATTGCTTCAAATATTGGGTGTAATAGCTTTTCAAACGTTGGTTCACCAAG 

CCAACCTAACC CTAAAGATGTTACTGTTATAC CTAACTGACAAGCAGAAAGATAATAATC 

TAGATTAGCAATCATCTTTTTTACTATTTTAGCAGGTTTATTTCCTTCATCTGCTAGCTG 

TTCAATTCTTGTTGCTCTAATTTTTACTAATGCAAATTCTGAACCAACAAATACAGTGGT 

TAATGCAATTAATAGAATAAATAT AAT CAAACTAATTATGGTCGAAGTTTC CAATTAATT 

CCCTATTTCTAGGGATTCACCTCCATGTTATATGTGTCACTCATGGGTAACACGCATTCA 

AATTTATCACTATGACTTAAATTACAACTACATGTTATCGCCTTCCCATTTAGACACCCC 

CAGAAAAAAATGTTATTGCTTCTATTTTATCATAATATAAAGTGCTTATGTTAACAGATT 

AAAT CTATTGCATACATTTAATTATGATTAT " 



LOCUS 60 (G29) 



TCTTCTGAGAAGGTTTTTGACCCATTTGCATCATCATCATACGAAGCATTTCTTCGTTGA 
TTGGTGGGTTTTTCTTCAAGTAGTCCATCATATATTTTCTAGCTAAAAGGAAACCTCCAA 
TTAAACCTAAAATTAATGCAGCTACTATAAAAATAATTGCTACCCAAGTTGCCATTGTTT 
CACCCGCTTTCTTTATCCTACTGAATTTTGCTAAATTCATCACATTATTTCAAGAACTAG 
TTTATTCAAGTATTTTAATATCGATACTAAAAATAATATCAAAAATCATGCTGTTATAAC 
AGAGCTTTTAAAGATTAATCTGAAATAGTATACTTTCATAACTTATCACTTATGATGTAG 
TTTAAGTGCTATACTCTAAATTTCAACACTTTAAAAAAAGCCTAAGATTATGCATCCTAG 
ACTTCTAAACATACTCGCTTTATAAATTATTCTTATAAGCTCATAACTTGGTTTAAGATA 
TTTTCTTTTGTAAATCCATATTTTTCAACTACTAAATCGCCAGGTGCACTTGCGCCAAAG 
CCGT CAATAGCAATAACTTTAC CTGC AGTAC CTAC ATATTTATGCCATCCAAGCGGTGAA 
GCCATTTCAATCGCAACACGTTTTGTTACGCTTGATGGAATAACTGATTCTTTATATTCT 
TCAGATTGTTGTTCAAATGCATTCCAGTTAGGCATTGAAACAACACGTACTGATTTACCT 
TGTTTTTCAAGATCTTTAGCAGCTTCAACTGCAAGACTAACTTCTGAACCTGAAGCTAAT 
AATAGGAATTCTGGTGTCTCTTCAGAGCCATAAACTGTATAGGCACCTTTTCGAACGCCT 
TCTTCAACTACATCTT CTGGTACAT CTAATACCGGTAAGTTTTGACGTGTCAATACTAAT 
GAAGTAGGTGTAGATTCAGATTCTAAGGCAACTTCCCATGCTACTCTTGTTTCATTACCA 
TCAGCAGGACGGATAACATTCATATTTGGAATGGCTCTTAATCCAGCTAATTGCTCAATT 
GGTTCATGAGTAGGACCATCTTCACCTACTGCAATTGAATCATGTGTGAAGATGAACGTT 
GCATTTAATCCCATAATTGATGATAAACGTAACGCTGGTTTTAAATAATCACTAAATACG 
AAGAATGTTGCAC CATATGGATGTAAACCT CCATGTGCAGCCATAC CATTTACAGCAGCA 
CCCATAGGAAATT CACGT AC^CCAAACCACACA 

TAATCAGTTGCATCATTTACATTGGATTTGTTTGAACCAGCAAGGTCTGCTGATCCACCA 
AAGAATGAAGGGACAGTTTTACTGATTGCTTGAATAACAGTACCAGAATCAGCACGAGAT 
GCACCATTATGACCCAGTTCAAAACGTGGTAATTCATCCTTATAATTTTTAGGCAATTTA 
CCACTAATCGCTAATTTAAATTCTTCTGCTAATTCAGGATATGTTTCTGCATATTTTTCT 
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AATAATGAATTCCATTGAGATTCATCTTCATTAGCACGTTTTAACATAGTATTTTGGAAA 
ATTTCGTATACCTCTTCTGAAACATTAAAACGTTTTTCAGGATCTAAACCGTAATTTTCG 
AATGTTAATTTTCTTTCAACTTCACCTAAAGGTGCCCCATGAACACCATTAGTTCCTGCT 
TTATTCGGTGAACCAAATCCGATTGTTGTTTTAACTTCAATAATCGTTGGTCCTTCTTGA 
GATTTAGCTGTAGTAATCGCTTTATCAATTTCTTCTAAATCATTACCATCTTTAACTAGT 
AAGTAATTCCAACCATATGCTTCAAAACGAGCTTTTGTGTTTTCAGAAAAAGCTTTGTTT 
AATT CGCCAT CTAATGAAATATCATTTGAAT CGTATAAAACAACTAATTTACTTAATTTA 
TTATGTCCAGCAAATGAAGCTGCTTCATGCGATATACCTTCCATTAAATCACCGTCAGAA 
GCTAATACATATGTGTAATGAT CTACAACATTATATC CTT CTTTATTAAATTTCCCTGCT 
AGGTGATCTTCTGCTAAAGCTAATCCTACTGACATAGCAAAACCTTGTCCAAGTGGTCCG 
GTAGTAACTTCTACACCATCTGTATGTCTGTATTCAGGATGACCTGGTGTTTTAGAACCC 
CATTGTCTAAATTGCTTTAATTCTTCTAATTCTAAACTACCAGAAACATGTAACAAGCTA 
TACAATAATGCTGAAC CATGCCCTG CAGATAATACGAAACGGTCTCTATTGAAGTAATCT 
TTAGATTGTGGATTAAAATTCAGATGACGTGTCCACAAAGTGTAAGCCATTGGGGCAGCT 
CCCATAGGTAATCCTGGATGACCAGAATTCGCTTTTTCGATTGTGTCGATACTTAGTGCA 
CGTAGCGTATCAACAGCTAATTGATC 



LOCUS 61A (HA7) 



GATCTAGGTATGGATAAAGACGAAGCCAAAAAGTTATTCGCCAAATCTGAAAGTATTTTC 
AAAGACCTTAAAGGCGTAAAATACAAAGTAGACTATAAAGATAAAAAAGCAATTGAACAC 
TTAGACATAGATTACACAGAAGTTGACATGAAAAAATTAAATAAACGT CTTGGTGTTT CG 
ACTAAAGAAAATAAAGATATTAGTTTTGAAAAACTTGAAAAGCAATTAAAGCACAGAGGT 
TTAAAAGAAAAAGATAAAATGGACGACAAATAGTTTATAACTTAAAAATGCCCTCAGATA 
AGACTAAGGTTACAAACCTTAATTCATATTCTGAGGGCTTTAATATTTGAAGTTCTTGTG 
TGACCAGCATCCACTACTAATATAAAATTATTTGCAGTAACGCTAAAATCCGCTGCTTTC 
AATTTCCCGAAATAATTAAGTTAACTAATGAGTTTTAATTTATAATCATGTATCGTTTGT 
AACTCACCATCGACTTTTCGATATACAATATGATCAGCAGTAATTTCTGTAGGACTGGAT 
ACGCCAACAGCTGCTGCAATATTGAATAAGCCTTCATGCAAACTTGTTACATAGTTTGTG 
ACACGATATTGCTTTTCTCCAACAATCAATGCTTTTTCTTTCTTCGCATCTGTCGTTGCA 
ACAC CTACAGGACACGTATTCATGTGACATTGTTGACT CATTATACAACCGACACTAATC 
ATCATCCCACGTGCGATATTTACAAAATCTGCACCTAAACCTAGTGCAATCGCAATTTTA 
TCTGGTGTCACTAACTTACCAGATGCCGCCAATTTCACTTTATCTCGAATACCATATTTT 
TCTAACATGCCAGACACAATAGGTAGAGCTGTAAATAGCGGTAAGCCAACACCATCTTGT 
AATTCTTGGAATGTTGCACCAGTACCACCTTCACCACCATCAATCGTAATAAAGCTTGGA 
TACTTATCTAGTTCCACCATCGTACGTACAAGTGTTTCAATTTCTGAAACTTTGCTTACT 
ACAATTTTGAATCCTACTGGTTTTTGACCTAATTGCTGCAACTGATC 



LOCUS 61B (G28) 



AGGTATGGATAAAGACGAAGCCAAAAAGTTATTCGCCAAATCTGAAAGTATTTTCAAAGA 
CCTTAAAGGCGTAAAATACAAAGTAGACTATAAAGATAAAAAAGCAATTGAACACTTAGA 
CATAGATTACACAGAAGTTGACATGAAAAAATTAAATAAACGTCTTGGTGTTTCGACTAA 
AGAAAATAAAGATATTAGTTTTGAAAAACTTGAAAAGCAATTAAAGCACAGAGGTTTAAA 
AGAAAAAGATAAAATGGACGACAAATAGTTTATAACTTAAAAATGCCCTCAGATAAGACT 
AAGGTTACAAACCTTAATTCATATTCTGAGGGCTTTAATATTTGAAGTTCTTGTGTGACC 
AGCATCCACTACTAATATAAAATTATTTGCAGTAACGCTAAAATCCGCTGCTTTCAATTT 
CCCGAAATAATTAAGTTAACTAATGAGTTTTAATTTATAATCATGTATCGTTTGTAACTC 
ACCATCGACTTTTCGATATACAATATGATCAGCAGTAATTTCTGTAGGACTGGATACGCC 
AACAGCTGCTGCAATATTGAATAAGCCTTCATGCAAACTTGTTACATAGTTTGTGACACG 
ATATTGCTTTTCTCCAACAATCAATGCTTTTTCTTTCTTCGCATCTGTCGTTGCAACACC 
TACAGGACACGTATTCATGTGACATTGTTGACTCATTATACAACCGACACTAATCATCAT 
CCCACGTGCGATATTTACAAAATCTGCACCTAAACCTAGTGCAATCGCAATTTTATCTGG 
TGTCACTAACTTACCAGATGCCGCCAATTTCACTTTATCTCGAATACCATATTTTTCTAA 
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CATGCCAGACACAATAGGTAGAGCTGTAAATAGCGGTAAGCCAACACCATCTTGTAATTC 
TTGGAATGTTGCACCAGTACCACCTTCACCACCATCAATCGTAATAAAGCTTGGATACTT 
ATCTAGTTCCACCATCGTACGTACAAGTGTTTCAATTTCTGAAACTTTGCTTACTACAAT 
TTTGAATCCTACTGGTTTTTGACCTAATTGCTGCAACTGATCGACGAAACGAATCAAATC 
TTCAGCATTATGAATAAATTCGTAACGGTTAGGTGAATTGATTGTTTTATAAGGTTCAAC 
ATTTCGGATTTTAGCAATTTCTTCGTTTACCTTTTCAGCTTCCATATGACCACCACGAGT 
CTTAGCACCTTGTGCCAACTTCAGCTCAAATGCGCGTACGTTAGATAAGTGTGCAACCTC 
TTTAAATAAACCTTCACTAAAATTACCTTCTTTATCACGAACACCAAATAAACCGGGACC 
AATTTGGAAAATGATATCCCCATTACCTTTTAAATGATATTCTGATAAGCCACCTTCACC 
TGTATTCATCCAAGTGCCCGCTTTAGCTAGACCTTTAGATAAAGCTGTAATGGCATTTTT 
TCCTAAAGCGCCATAACTCATACCAGATTGTCCTACGATACGTTTTAAAATAAATGGATG 
TTTTAAATGTTCACCTAATTTTATTGCATGGTCATCACTTAAGTAATACGGATCAATCTT 
TGTCGGCACACGATATTCTTCACGACTAAATAAACGCTCATTCGCGATTTTATAAATGAA 
TGTTGATAACAATGTTGTATTATCTACTGAAATCTCATTACGTTGCATGGGAAACATTGT 
GTTCTGTATGTAAAAGC CGTCTTGATAAT CTTTAGTAGTACCGAAGCTGGTCATACGAGA 
GTTATATTTTCCAGCCAAAACGATATTTTTATAATCATTACGTGAAAAAGGTTTCCCTTC 
ATTATCCCCAGAAAATAAATACTGACGTAATTCCGGTCCCATTTTTTCTGAAATATATCT 
AATACGTGCTAGTAAAGGATAATTCCTTAATACACTATGTTGTGATTGTCTTTTATCTTT 
AATTAAC CAAATAAGC C CGATAACAATAACCGTAAGCATGAAT CCTACAACGATAATGTT 
AACTATAAATTGCATGACTGTAAGAT^ACGTCATTACAATACCTCCCCCCAAAATTTCAAT 
TCAATATTTATGATACACCTTACAAAACAAAACACAATGGAAGCGCTTGATTTTATAAAA 
CAATTTTATGATATGTTTTTCATTTTAAATTTTAATGTATAAAACATACAATACAAAGTA 
ATATGTGCTAAAGTATCTATATAATACAACTATTTAAGAGGTATACTATGTCAAATACAA 
ATAAACATTACATAGAAGAAGAATACGCTACCGAACAATCGCGTTTTTTCAAACGTGATA 
TTGGATTTATTTTCCTTTACATATTTTTGGTTAACATCTTGCCGATC 



LOCUS 62 (H3) 



GATCCTTTTGTTGTAGACGTAATACGTTCTTGTAATTGTCCCATTTCAGTAGCAAGTGTT 
GGTTGGTAAC CTACTGCAGAAGGCATACGACCTAATAATGCAGATACCTCAGAAC CAGCT 
TGTGTAAATCTGAAAATGTTATCGATGAATAATAATACGTCTTGACCTTGTTCGTCACGG 
AAATATTCAGCCATTGTTAAACCAGATAATGCAACACGCATACGTGCACCAGGTGGCTCA 
TTCATTTGCCCGAATACCATGGCTGTTTTCTTAATTACACCACTGTCACTCATTTCGAAG 
TATAAATCGTTACCTTCACGAGTACGTTCACCTACACCGGCGAATACAGAAATACCACCG 
TGCTCTTGAGCGATGTTGTTAATTAATTCTTGGATTAATACTGTTTTACCTACACCGGCA 
CCACCGAACAATCCGATTTTACCACCTTTAATATAAGGTGCTAGTAAATCTACTACTTTA 
ATACCTGTTTCTAAAATTTGAACTTCTGTTGAAAGTTCATCGAATGCTGGTGCTTGACGA 
TGGATAGGAT CGCGGCGAACAGAATCACTAATTT CTT CTTTAAGGTCAATTGTTT CAC CT 
AGTACATTAAATACACGACCTAATGTTTCGT CAC CAACAGGTACACTAATTT CTTTGCCT 
GTAT CTTTTACATC CATGCCT CTTTGGACAC CATCAGTTGAAT CCATCGCAATTGTACGA 
ACAACGTCGTCACCTAATTGCAGCGCAACTTCTAATGTTAGTTGTATTGTACCTTCTTCT 
TTAGGCACATCAATAACCAAGGCGTTATTAATTTTAGGAACTTCGTTATGTTCAAATCGA 
ACATCAATTACAGGACCCATAACTTGAGTTACACGGCCAATTCCCATGCTATTTTCCTCC 
TTTAAATATTATTCAAGCGCTGCGGAACCACCAACAATTTCAGTAATTTGTTGCGTAATT 
TCTGCTTGTCTCGCTCTGTTATATTCTAATGATAAGTCATCAATAAGTTCAGTTGCATTA 
TCAGTGGCATTTTTCATCGCAGTCATACGTGTTGCATGCTCACTTGCTTTTGCGTCTAAT 
ATTGTTCCGTAAATCAAACTCTCAACATATTGAGGCAAGATTACACTTAAGATAGATTCT 
TTATCTGGCTCAAATTCATAAGAAGACAAATGACCATGCCCCTTACTAGAATCCTCTTGA 
GATAATGGTAATACTTGTCTAGATGTAGGCTTGTTTTCAAGAACGCTGACATAATGACTA 
TAGTATATATTTAATTCATCAATTTCTTCTT CACTGTATAAGT CTATAGCATGGTTAGCT 
AGTGCTTGAACAGATTTGAAAGAAGGTTGATC 
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LOCUS 63 (GD10) 



GATCCTATTTTTAAACAAGAAGTAGAGAATCTTGAAAAAGAAATAAGAAATGTATAAGTA 
GGAAACTTTGGGAAATGTAATCTGTTATATAACAGCACTAATGATAACAATCATTTTTTA 
CATTTCTATATGCTAATGTGGCAAGATGAGCAAAACTCATTTTGTGGATAATGTTTAAAA 
GTCATACACACCATACACAAGTTATCAACATGTGTATAACTTCGCCAAATCTATGTTTTT 
AAGACTTATCCACCAATCCACAGCACCTACTACTATTACTAAGAACTTAAAACCTATATA 
ATTATATATAAACGACTGGAAGGAGTTTTAATTAATGATGGAATTCACTATTAAAAGAGA 
TTATTTTATTACACAATTAAATGACACATTAAAAGCTATTTCACCAAGAACAACATTACC 
TATATTAACTGGTATCAAAATCGATGCGAAAGAACATGAAGTTATATTAACTGGTTCAGA 
CTCTGAAATTTCAATAGAAATCACTATTCCTAAAACTGTAGATGGCGAAGATATTGTCAA 
TATTTCAGAAACAGGCTCAGTAGTACTTCCTGGACGATTCTTTGTTGATATTATAAAAAA 
ATTACCTGGTAAAGATGTTAAATTATCTACAAATGAACAATTCCAGACATTAATTACATC 
AGGTCATTCTGAATTTAATTTAAGTGGCTTAGATCCAGATCAATATCCTTTATTACCTCA 
AGTTTCTAGAGATGACGCAATTCAATTGTCGGTAAAAGTGCTTAAAAACGTGATTGCACA 
AACAAATTTTGCAGTGTCCACCTCAGAAACACGCCCAGTACTAACTGGTGTGAACTGGCT 
TATACAAGAAAATGAATTAATATGCACAGCGACTGACTCACACCGCTTGGCTGTAAGAAA 
GTTGCAGTTAGAAGATGTTTCTGAAAACAAAAATGTCATCATTCCAGGTAAGGCTTTAGC 
TGAATTAAATAAAATTATGTCTGACAATGAAGAAGACATTGATATCTTCTTTGCTTCAAA 
CCAAGTTTTATTTAAAGTTGGAAATGTGAACTTTATTTCTCGATTATTAGAAGGACATTA 
TCCTGATACAACACGTTTATTCCCTGAAAACTATGAAATTAAATTAAGTATAGACAATGG 
GGAGTTT TAT CA 



LOCUS 64 (F5) 



AACATACAGGTAAAGTTTTACTTGTAACTGAAGATAATTTAGAAGGTAGTATTATGTCAG 
AAGTGTCAGCGATTATTGCAGAGCATTGCTTGTTCGATTTAGATGCACCAATCATGCGTT 
TAGCTGCTCCAGATGTACCATCTATGCCATTTTCTCCTGTATTAGAAAATGA7^ATTATGA 
TGAATC(^GAAAAAATCTTAAATAAAATGCGTGAATTAGCAGAATTCTAGGGAGGGAAAG 
TCATGK5AAATAACAATGCCTAAGTTAGGTGAGAGTGTTC^TGAAGGCACCATTGAACAAT 
GGTTAGTTTCTGTTGGTGATCATATTGATGAATATGAACCATTATGTGAAGTTATTACAG 
ATAAAGTGACAGCTGAAGTCCCTTCCACGATATCAGGAACAATTACAGAAATTTTAGTTG 
AAGCGGGGCAGACAGTAGCTATTGATACAATTATCTGTAAAATTGAAACTGCTGATGAAA 
AGACAAATGAAACAACTGAAGAGATACAAGCAAAAGTGGATGAGCATACTCAGAAATCTA 
CTAAAAAAGCTAGTGCAACAGTGGAACAGACATCTACTGCTAAAO^AAATCAACCACGTA 
ATAATGGTCGCTTTTCACCTGTTGTATTTAAACTCGCTTCAGAGCATGACATTGATTTAT 
CACAAGTTGTAGGTAGTGGATTTGAAGGTCGTGTAACTAAGAAGGATATAATGTCAGTTA 
TTGAAAATGGTGGTACa\CAGCTaUVTCTGACAAACAAGTTCAAACAAAATCAACATCAG 
TAGATACATCAAGTAACCAATCATCTGAAGACAATAGTGAAAACAGCACAATACCAGTAA 
ATGGTGTGCGTAAAGCAATTGCGCAAAATATGGTTAATAGTGTAACAGAGATTCCACATG 
CATGGATGATGATTGAAGTAGATGCTACAAATCTTGTGAATACGAGAAATCATTATAAAA 
ACAGCTTTAAAAATAAAGAAGGATATAATCTAACGTTCTTTGCTTTCTTTGTAAAAGCTG 
TAGCAGATGCTTTAAAAGCATATCCTTTATTAAATAGTAGCTGGCAAGGAAATGAAATTG 
TCTTACATAAAGACATTAATATTTCAATTGCTGTTGCTGATGAAAATAAATTATACGTAC 
CTGTGATTAAGCATGCAGACGAAAAGTCAATCAAAGGTATAGCTAGAGAAATTAATACTT 
TAGCAACGAAAGCGCGTAATAAGCAATTGACAGCTGAAGATATGCAGGGCGGTACATTTA 
CGGTAAATAATACTGGTACATTTGGTTCAGTATCATCAATGGGTATTATAAATCATCCAC 
AAGCAGCGATTTTACAAGTAGAATCAATCGTTA/^AAAGCCAGTAGTAATTAATGATATGA 
TTGCAATTCGTAACATGGTTAATTTATGTATTTCAATTGATCATCGTATTTTAGATGGTT 
TACAAACAGGTAAATTTATGAATCATATTAAACAGCGTATCGAACAGTATACTTTAGAAA 
ATACAAATATATATTAGTGATAACATAGATGCAT CTAT CGACAACTTGTTTTATCTTGTT 
CTTGTCGATGGATGTATTATTTTTTGGCACTAAAATATGTGCAATATATTCAAAAAAGAT 
AAAGAACAATAATCAACATGGTTGAATGCATTTTTGCAGTAAAGTCAAAATAAGACATCA 
TACTTGAAACATATTAATGAAAAC^TGTGAA(^AATTAGTTACCATGATTTTAAGCACAA 
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TAATGTTTGGTATATTGTTAAAATTGTGTCTAAATATAGGTGTGATTCAGATTAGTTTAT 
TGAACAATATGTTATTAATTAGTAGAATGAGGATAGTTTAAATATAAAGGGATAGGTGAT 
TGAACTTATGGACATGAATTTCGATTTATACATGAACGGTGTTGTAGAACAAGCAAGGAA 
TGAAATTGAATCTGCGGGATATGAGCAATTAACTACTGCAGAAGATGTTGACAAAGTTCT 
TAAACAAGATGGTACAACACTAGTTATGATCAATTCTGTATGTGGTTGTGCAGGTGGTAT 
CGCAAGACCAGCAGCATCACATGCTTTACATTATGACGTATTACCTGATCGTCTAGTGAC 
AGTATTTGCTGGACAAGATAAAGAAGCGACACAAAGAGCGCGTGAATACTTCGAAGGTTA 
TGCGCCTTCAAGTCCGTCATTTGCATTAGTAAAAGATGGAAAGATTACAGAAATGATTGA 
AAGACATCAAATCGAAGGTCATGATGTGATGAACGTAATTAATCAATTACAAACATTATT 
CAATAAATATTGTGAAGAAAGATAAGAGGCGCTAACCCATGTTAAAGTTAAATCCTTACA 
AGATTGGATTTAGAACAATAAAAACAGCAGTGGGTATGACTTTAGGTGTAATTATTAGTA 
AGCTGTTAGGTTTAGATAATTATGCTT CAAGCGC CATATTAGT CGT ATTATGTATT AAAC 
ATACAAAAGTACATTCG CTACAAGCGATTATTT CAAGATTAGTATCATGTTTTTTAGTAT 
TGTTTTTAGGTTCAGCAATATTTAGTTTATTAGGTCAGAGTCCAATTGTACTCGGTATTA 
TCGTATTGTTATTTATACCATTAACTGTCGTATTAAAAGTACAAGAAGGTGTCATTACGA 
GTTGCGTTATATTACTTCATGTTTTTAATGCAAAATCAATTGATGCACATTTAATTGTTA 
ATGAAACATTATTACTGTTAATTGGACTAAGCATTGCATTTACAATGAATTTAATGATGC 
CAAGTTTAGACAAACAACTAGACGAATACAAATGTAAAATTGAGCAACAAATTGCTGATA 
TTTTTAGTAAATATAGTTATATTTGTGAAAAATATGAAGATACCATTGCGATTGAATTTG 
AAGTGTTACTTTTAAATATTAAAAAGGCGAAGTCTATCGCGTTCCGAGATGTTAAAAATC 
ATTTTGTTAGAAACGAAAATTCATACTATCATTATTTTGATATGCGAGAAGAGCAAGTGG 
AATTGTTAATGAGAATGAAACCGCTCATCGAAAGTATCTGTCATAAAGATCC 



LOCUS 65 (F110) 



AACGACCACAAAACATACACAACTACATTTTCTCTAATTATTTATATAAATATTTTATCG 
TTTAAAATTATATCATGATTCT CT AC CATTATGTATAACTTATTTATATTTTTGCACAAG 
AT ATAATATTGTCCAACTTTAAATAT C CAAAC CTATTAATAATAAAACTAGATACCATCG 
TACTCTATCATGGCTTTCTTATAATCGAGTAGAAGCATCATCATTACTTGATTATTTGCT 
CTTTACAACACCGAGCGTGCCCGTACTCGGTAATTCAATACCTTGCGTAACCCGTCACTG 
TGAGTTGGGTTAATGATAATAAAGCCCACACCTTTTTVAAAAGATGTGGGTAATTTATATA 
ATTTTTATTTACATTTTTAACTTATAAAAAAAAGCGCCTATGT CATGATTTACCAT CACA 
TAGGCGCTTATCAATAAATTATTACTTATTACTTTCCATTTCATCTAATTTATGCGGATT 
TCCTGTAATTAGATGACAACTTATTCTTTTCAGGGGAACATTACACTTTTATAATATGTT 
CAAAGACAAACTTAAC CATT CACAAATATAAAGAATAATATTATC AAATCATTGAACAAA 
TCGTATTTTGCAACAATTGATATTTATATTAATGTATTGCATTTAATTTATAAAATTCAT 
ATACATCTTAATATTCTCAATATCGATTTGTATTGTCAACTTTATATAGATTTAAAAAAA 
TAATCTCATGTCTTTTTTTACAAAAGTAAGTTAATTATTACAAACTAGTAACAAAAATTA 
TTTCTTCAAAAATATATTTAGTAGCGAATACACTTCATCTTTGAATTGACTTTTACTTTC 
TTCCACTGCTCCAAATTTTTGCGAAAAGGATGCTTTCAAATACCAACTTTCAAGAAACAG 
CAATATTAAATTCTGAAAGTCTTCTTTTGTCATCTTTATCTTTGATTCATCATAGAATTT 
TGCTATCTCTTTACTTAATGATTGATTTAAATCTTGTATTTGTCCGTAAATATTTCCAGA 
AAATTCCTCAGGCGTATTAGATAATTGAACGTACATTCTAATATACCTTTCTTCGATGTC 
GAAAATAAACTCAAATAAGAATTGATATAAAGCATCAATTGAATAGTTCGATTTATTTTG 
ATTCATCATAATAATATTATTAAGGTAATCAAAACAACATTTAACACTTTGTTCGTAAAT 
ACTTTTTTTCGAGTCAAAATGGTAATATAAACTCGCTTTCTTTATATTTACACTTTTAGC 
TATATCATCAAGTGTTGTACCGTCATACCCCTTCTCTGAAAATAAGGTTATTGCGTTATC 
AATAATCTTATCCTTCAATTTTTATAACCCCCTACTGAAAATTAATCACACTATGTTACA 
GGAAAATTAAGTTGCAATTACAAATATTTCCGTTTAATTATAACAACAATCTATTGCAAA 
TTAAAATACTATCAATTACCATATGGCTTACAACCTAACTAACGAAAGGTAGGTAAAGAA 
ATTGCAATTTTTTAACTTTTTGCTTTTTTATCCTGTATTTATGTCTATTTACTGGATTGT 
CGGTTCAATTTATTTCTATTTTACCAGAGAAATTAGATATTCATTGAACAAGAAGCCTGA 
CATAAATGTGGATGAATTAGAAGGCATTACATTTTTACTTGCCTGTTATAACGAAAGTGA 
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AACGATTGAAGATACGTTGTCTAATGTTCTTGCACTCAAATACGAGAAGAAAGAAATTAT 

TATCATTAATGATGGAAGTTCAGATAATACAGCAGAACTCATCTATAAAATCAAAGAAAA 

TAATGACTTTATTTTCGT CGATTTACAAGAAAACAGAGGTAAAGCCAACGCACT CAATCA 

AGGCATTAAACAGGCTTCATATGATTATGTAATGTGCTTGGATGCAGATACTATCGTTGA 

TCAAGATGCAC CATATTATATGATTGAGAATTT CAAACATGATCCAAAACTTGGTGCAGT 

TACAGGTAATCCTAGAATT CGAAATAAGAGTT CTATTTTAGGTAAAATTCAAACGATAGA 

ATATGCAAGTTTAATTGGCTGTATTAAGCGAAGTCAGACACTTGCTGGCGCAGTCAATAC 

TATTTCGGGTGTCTTCACTCTATTTAAAAAAAGTGCAGTTGTCGACGTTGGCTACTGGGA 

TACTGATATGATTACCGAAGATATTGCAGTTTCTTGGAAATTGCATTTACGTGGATATCG 

TATTAAGTATGAACCGCTTGCCATGTGTTGGATGTTGGTTCCAGAAACATTGGGAGGTCT 

TTGGAAGCAACGCGTGAGATGGGCTCAAGGGGGACACGAAGTATTACTACGAGACTTTTT 

TAGCAC AATGAAAACGAAAAGGTT T C CTTTATATATT TTGATGTTTGAGCAAATCAT CT C 

GATTTTATGGGTATATATAGTGCTTCTATATTTAGGCTATTTGTTCATAACAGCAAACTT 

CTTAGACTATACATTTATGACATATAGTTTTTCAATATTTCTACTATCATCATTTACTAT 

GACTTTTATAAACGTTATTCAATTTACAGTCGCACTCTTTATTGATAGTCGCTACGAGAA 

AAAGAATATGGCTGGACTCATATTTGTAAGTTGGTATCCGACAGTATACTGGATTATTAA 

CGCAGCAGTAGTTCTTGTCGCATTTCCAAAAGCATTAAAACGTAAGAAAGGTGGTTACGC 

AACATGGTCAAGCCCAGACAGAGGGAATACC CAACGCTAAAATCAT CGCTAAATATTGTA 

AGAGAAACAGCACTTATCGCTATATCTTGTGTCTTTTGGATATATTGTTTAGTTGTTCTA 

CTCGTTTATATTGGTACTATATTTGAAATTCATGACGAAAGTATCAATACAATACGTGTT 

GCTTTAAACATTGAAAATACTGAAATTTTAGATATATTTGAAACTATGGGCATTTTCGCG 

ATTATCATTTTTGTATTTTTTACAATTAGCATATTGATTCAAAAATGGCAGAGAGGAAGA 

GAAT CGTGAAGTATAGAAAATTTATAATTTTAGTGTTGAGTAT CTTGATCATATTGCCTG 

TAAGCACACTGGATGGTCATCATATTGCAAATGCAGATGACGATTCACCTAAAAAACTGA 

AATATAAAGAAAATAGTGCTCTGGCATTAAATTATCACCGTGTAAGAAAAGCGAATTTTC 

TGAATAATTTTATTTACTTCTTTTCTAGTAGTAAAGAAATTAAAAATTATAGTGTTAGTC 

AATCACAATTTGAATCTCAAATAAAATGGCTAAAATCACATGATGCTAAATTTTTAACCT 

TGAAAGAATTTTTATATTACAAGAAAAAAGGTAAGTTTCCAAAACGAAGTGTATGGATTA 

ACTT TGATGATATGGATGAAACTATTTATGAAAATGCTTATC CAAT CTTAAAAAAATATA 

AAATACCGGCAACTGGGTTTATTATCACAGGTCATGTTGGGGAAGAAAACTTTCACAACC 

TCGATATGATTAGTAAAAAAGAACTAAAAGAAATGTATAAAACTGGGTTATGGGAATTTG 

AAACACATACCCACGATTTGCATAACTTATCTAAAAATAATAAGTCAAAATTAATGAAAG 

CTTCTGAAGCTACAATCATAAAAGATTTAAACAAAAGTGAAAAATATCTAACTAAAAACT 

TTAAAAAGT CGCAGAAAACTATAGCCTAT CCTTATGGCTTGATGAATGACGATAAATTAC 

CGGTAATCAAAAAAGCTGGGTTAAAATACGGTTTTTCATTAGAGGAAAAAGCAGTCACTC 

CGAACTCCAATGATTATTACATCCCTAGAATATTAATTAGTGATGATGCTTTTGAGCATT 

TAATTAAGAGATGGGACGGATTCCATGAAAAAGATTAGACTTGAACTCGTATATTTACGT 

GCTATTATATGTGCAATTATTATTATCACACATTTACTTACACAAATTACTTTAAAACAT 

GAAAATATGGAGGGTGGATCCTTAGTGTTACAATTTTACATTCGTAATATTGTGATTTTT 

GGTACACCTTGCTTTATTATCTTGTCACAGTTACTGACAACCTTGAATTACCAAAAAGTC 

ACCTATAGATACTTAACTACACGCGTAAAATATATACTTATTCCTTACATATTAATGGGA 

TTGTTTTACAGTTATAGTGAATCATTATTAACAGATTCAAGTTTCAATAAAC7UVTTCATT 

GAAAATGTCCTATTAGGTCAATGGTATGGCTATTTTATCGTTGTTATCATGCAATTCTTT 

ATTTTGAGTTATATCATTTTTAAAATTAACTATAACCTATTCAACAGTAAAATATTATTA 

TTGTTATCTTTTATTTTACAGCAATCATTTTTATATTACTTTACGAACAACACAGCGTTT 

CACGATACCGTGCTACACTATTATCCATTAAGTGAAAATACTATAATATTCGGATGGATT 

TTTTATTTCTTCTTAGGTGCATATATGGGTTATAACTACGAACGTGTATTAAATTTCTTA 

GAACGTTATTTAGTTATTATGATTGTATTAGCTGTAGCTACTTATTTTGTGTTTATTGCG 

TTAGCAAATGGAGACTATTGGAACGTTACCAGCTTTTCATATTCATTAACACCATATAAT 

AGTATTATGTTTATTGTTATCTTGGGTATTTGCACGCATTTTAAAACAATGTTATTTAAT 

ACGATTCAAATGATTAGTGCTTTCTCATTCTTTATTTATTTATTACATCCAATCATTCTA 

GACTCATTGTTTGCATATACAAATATATTTGAGGATAATACAATGGTCTTTCTAGCGATA 

TCACTACTATTCATTTTAGGATTATGTATAGGTGTCGGCATGATATTGCGTGAATTCTAT 

ATCTTTAGGTTTATTATTGGAAAACAACCATATAAATTGAACATTAATGCTTATTAATTA 



92 



WO 03/011899 



PCT/GB02/03606 



TTAAGCTATGTTAAAAACACGCGGTGGGCGAAATCAGTTTGAATTGACTGACTTCGTTTT 
ACCGCGTGTTTAATATTGTTATACATATATTCTAATTGCACATTTAAACTTCGTAAATGC 
C^TGGGAGTGGGACAGAAATGATATTTTCGCAAAATTTATTTCGTCGTCCCACCCCAAC 
TTGCACATTATTGTAACCTGACTTTCCGCCAGCTTCTATGTTGGGGCCCCGCCAACTTGC 
ACATTATTGTAAGCTGACTTTCCGCCAGCTTCTTTGTTGGGGCCCCGCCAACTTGCATTG 
TTTGTAGAATTTCTTTTCGAAATTCTTTATGTTGGGGCCTCGCCAATGTTTTACTTGAAT 
AATTCTTTTAGAATTCTAAATAATGATCCGATTAATTGAAAGAAGTCTGCAGTCATTATT 
AATTCCTCCCTTTACTTTATAAATTATGCTTGCTTAGTATCAGTCAGCTTTTCAGTTTTC 
ACTAAATCGTCTGCTAAATGATGCCAAAAATCTTGTAATTCTTCTCTTGTGCGCACTGTA 
TCAGAACTGTCTTGTCCTACAAAGTCAACATGATCCCAATCATGTTTTGTAGGCGTCACT 
TGCCAAATGCCTTTTTGAATTTTATCTGTCGCTTTTGTATAAGCTTGATTAAATGGATGT 
TGAGAAGAAATAACGGATACTAAACCATCGTTTTCTCGCCATTCTTTTTCAGTAGCTTTA 
CCGATTAAGTTACCAGTAATCACAAATGGGAAAAACATATTTAAGTCTGCTTTTTGTCTA 
TCGCTATTTAATGCTTTGTGCGTTGCTTCACCAGTGTATGTTTTATACACAATGTTAGGG 
TTCAACGACGTTTTACGATTTAAATCTGTTGCACCCTCACGCGTCAGATCGTAAAATCCA 
TTATCTTTTGATTTCCATAAATTAGATTGTTTAACGCGTTTGACATAATCAATATATGAT 
TCATTTGGCTTCTGTTTTAGACCCCATTGAGCCAACCCGAAGTCTACTCTTGAATTTTTA 
TTACCAAACATTTTACCGATATCAAATACGATTTGTCTCACTAAAGCTTCATTACCAGCT 
AAATCTGATGCGTGTGTACCATTATGTGGTGTTCCTAAAGTAGTAATTGATGAAATCATA 
TTGTCATGATTACCTTTGAATAGTGGAGAAATTTCGCCACCATGTTTCTTTTGATACTCT 
ATTTCTTCACGATTACCATTACGCAGTAATTCTTCTAGTTGACGTATCGTTTGACCGCCC 
ATACTATGTCCAACTAGGTGTACCTTCTGTCCTGGTTTCCAGTCTTTGTAAATTCCTTCG 
TATGTTTTTCCATAACGTTCATGTCCATATTTTGCTGCATGTGCTGCACCATAATCTACA 
CGACCGC CTTTGATATAATAATAAAGTT CAACTGCGCGGTCATAGTTACTTC CAAAAGCA 
CTTATACTTGCTTCATAAGCTTTGTAACCATTTTCTTCTAAATCTTGGCGAATGTTCATT 
TTATTACCGCCCCAATAATGAGCTAACACTGAAGGATTAATATCATCTGTAAACCCATTG 
AAACCATGCACTAAAACGATAGGATCC 



LOCUS 66 (El) 



CAGGATTCGTTTTATCTAACTCTTCCCCAAAAGCTGATAAGTGTTGTGTAGTTTGTGTTG 
TCATTACAGTAACTAAGATTGCTGTACCTATAGAGCCTGCTAATTGACG CAT CGTATTTA 
AGAAAGCATTAC CATGAGAGGCAAGTCGTC C CGGTAACGCATTAATAGCTGCAGTTACCA 
TTGGCATCATTATAAATGCGATACCAAATGAACGAAGTACATAGATACCCATGATTGT(^ 
TATATGGTGTATCCATATTTAATTTAGTTAATTCCCATGTTGCATAAGTCATTACAGCAA 
TACCAAAGATAGCTAATGGTTTTAAACCAATAGTATCTAACAATTTACCTGCAAATGGTC 
CTAGTAGAC C CATAATTAGAGAACCAGGTAATAATAACAATCCGGAATCTAATGCTGAGA 
ATCCGCGTAAATTTTGTAAATAAATCGGTAATAAAATCATACCACCATATAAACTTAACA 
TTACAACCATATTAATAATTGTTGTTAATGTAAATGTTGGGAATTTCAATACTTCTAAAT 
TCAACATTGGTGATTTCATTCTTAATTCTCTAATAACGAATAGAATAATAAAGATAATAC 
C^ATCGCAAACATTGTTTCTATCTCTACTGAACCCCAACCTTTGTTGCCAGCTTCTGAGA 
AACGATATAACAAAGCACCAAAACCAATCGTACTAAAAATGATACCTGGGATATCAGCT^ 
TAGGGTTTGTTGTATATTGATATAACTTAAACCATACAAAACCAATTAAAATAGCGATAA 
TCCCGATAATGAACATACCGTAAAACATCACATTCCAATGGTAATTTTGTACAATATAAC 
CTGAT AATGTTGGACCAATTGCAGGTGCTAAAATCATTGCGATAC CCATTGTAC C CATGG 
CAGCACCACGTTTTTCAGGTGGATAAATTGTAATAATAACAATTGAACCTAATGGCATTA 
GTACACCTGCAC CAATGGCTTGTAATACACGT CCAAC CATCATGATTGGGAAATT CATTG 
AAATCGCACAGATTAATGAACCAATTGTAAAGAGTACTAACGCAACTAAAAATAATTTTC 
GATATGAATATTTATTAAATAGATACGCCGTAATTGGTATTAAAATACCGTTTACTAACA 
TGAATCCCGTCATCAACCATTGCCCTGTTGACGCAGAAATATTAAATTCCGTATTAATTT 
TTGGTAAAGCAACATTTAATAATGTTTGGTTTAAAAT CGCAATAAACATAC CGAATAATA 
ATGCCGCTAATATTTTACCGCGTGAAACACCTTCACCAAAAATAAAGTTTTTATGTTCTT 
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TTTTTATTTTTTCATTCACTTTATATTCTTCTGATTCAGGATTTTTAGCAGCAACTGCTT 
CCTCATCCTTATTATTAGTGAATGCT.TCTTGATCTTTCTCAGACCCCTTTGTGTAACCAT 
TTAGACTAACTTGGCTATGATCATCTTGATTGTCAACACGCAACTCTTCATGCGTCATAC 
GTTGTGTCGATTGATCAGTTGTTTTGTCTAAATCACTAGCTTTAAATTTAGATTGATTTG 
ATTGACGTGTCGTAAATTGTTGTTCCTTTTGTTGGCGTTTGCCTTTTTTTCTTGATCTTA 
TTAAAAATAAATTGATAACCCCAACAATAATGAGCGCTAAAATAATGTAGCTAATAATGA 
AGGTCGTAGTCATTTAATGACCCCCTTAATTTTTATGGATTTTTACTTCAGCGTTCATTC 
CAGGAACAACTTGTTTAGACGGTTCTGATTCTAGAGTGATTTTAACAGGTATTACTTGAG 
AAACTTTAGTGTAGTTACCATCACTATTTGATGATGGCATTAATGAAAAGCTTGCAGCAG 
TTGCTTTTCCAATACTATCAACTTTACCTTTAATAGAAGCTTTTTGACCGTCAATAGTCA 
CATCAACATCTTTACCTACTTCAACATCTTTAATATCTTTTTCGTCAATATTTGCTGTTA 
CATATAAATCAT CTAAAT TGTATGCATAAGCGATTGGGTTACCAGCTTGCAC CATTGAAC 
CTTCCATACCATCTAATTTGGCAATTGTACCTTTTTGAGGCATT 



LOCUS 67 (F119) 



GATCAAAATTTTGAATTAAATACTGTCTCAATTTAAAGTCGAGTTCTTTAAGTGAAATCT 
CTTCTTTATAAATGTAGTGTACTCTACCGTACGTAGCAATACCGTCACCTTCATCTCTCT 
TGATTTGAAATCTTGGTGCGTTTATATAATCATAATAAGCGTCTTGATTTTTCTTAGTGA 
CACCACCATATGAAAACACTGTGCCATTACGGTTTTCCGCTTCTTTAACAACAAATATGT 
CTAATCCCGGATTTTTACGTGCTTTAAATCTTTCAATATCTTTACCAAATATCTGTACTC 
TTGTGAATTTTCTATTTTTATCAAAGATAAGGTAATGCTTGCCACCTTTGCTATAACGAT 
AACCAGTAACATTTTTAAGTTCCTTACTTGCGCCACTATAGTAATCTCTTAAGTCAAAGA 
TATCTTTTGTCACATTTTCATATTTTGCTTTATGTTCACTCGCATTTACAGTTTGATGCA 
ATGACGTTATTGTTCCTGTTGCTAAAATACCTAATGCTAAACTTGCTTTCGCAATTGCTG 
TCATTTTCATAGTTGTATGCTCCATTCGTAATTATTAGATTTGTTCGCTTACGTCTATTG 
AAT CATACAGCTTTATTATAGTTAGCGTATTTGAC CTTTCACATTAAACCATGTTTAATA 
ATCATTGAATCATTATTAAGTAAATTAAGGAATCTATAATGTTCGTTAAATAAAACTGAT 
CCCGTTGTGCTTCACAC C CGATAGATAGGGATTTACAGATAAATTCAGGTCT CTTC CACG 
TCATATTTGGACCCATCGAAAATTCGGGTTCTCAAATCATCGAACATAACAAAAGAAGCT 
AAGCAACATGTAGGCCGTTGTCACTTAACTTCTTGTTTTTCCGATGACAGCTTCTATTTA 
GAGAATGTCATGATTATTTTATATTCACTTCAATGTTATCAATATTAGTGCCATCTATGA 
CATCTGCCATGCGATTTTCTTGTAATTTTTTGTGCAATTCAAACGTGTACTTTCCACCGT 
TTTTCATTTTAATAACAATTTTACCTGAACCAACGTTACCGTACAGATTATTTTTTTCAA 
TAAGTTGTTTTCTCAATTTjVAAATCAAGTTCTTTCAAGGAAATCTGTTCTTTAGTAATCT 
TGAATTCTGAAACATCATGAGAGATTGTACCTTTATTATCTTCCTTAGTAATTCTTACTC 
CTGCTTTGTGATCAACTTTTTTACTATTACTCTTTGTGATACCACCGACAGAATATTTTT 
CCAGATTGTAATTATTTTCTTCTAAAACGACAAATACATCGACATTCCTATGTACTCCTT 
CACCATATTTTTTATCATCTTTACCAACTAAAGCAATTTTATATATGAAATAATCTGGGA 
CAACATTCATAAATCTTATTGTCGTCCATTTTTTTAAAATAATACCAATCTCATTTTTAA 
ATTCTAAACTTGGTTTCGTATAATACGCTCTTAAATCTTTAAATTTAGGATTTATTTCTG 
TTGGTACTTGTTTTGTGGTTGGCGATTGTGGTGTGTCTGATTTAGTAGATTGCATTGGTT 
GTGGCGTGTTTGTTGATGGAGGTGTTGTCACTTTAGTTGAAGGCGGTGTTGTCGCATTTG 
CTGTTTGTTGCGGTGCTTCTACTTTAGTTGAGGGCGGTGTTGTCGCGTTTGGTTTTGATT 
GCGGTGCTTCTATTTTAGTTGAGGGCGGTGTTGATTGTGGTGCTTCCACTTTAGTGGAAG 
ATAGTGTTGTCGCGTTTGCTGCTTGCGTTGTCGTTGTGATTACACCTGTTGTTAAAAGGC 
CTAGTGCTAAACTTGTTTTAGCAATCGTTGTTATTTTCATAGTTGTATGCTCCATTCGTA 
ATTATTAGATTTGTTCGATTACATTCATTGAATCATACAGCTTTATTATAGATGGCGTAT 
TGCTCCATTCACATTAAACCTTGTTTAACTATATTTGAATCATCGTTAAGTAAATTAAGA 
AATCCATAATGTTCGTTAAATAAAAATGATTTTGATGTGATTCAACACTTGGCACATTTG 
AAGTTTCGTCACTTTTAAGACATAGAAATGCCACTTTTAGAAACAAATGAATATTCGTCT 
TTTTACATCATTACGCATAATAAAAGAAGCTAAGCAACATGTAAACCGTTGTCACTTAAC 
TTCTTGTTTTTCCGATGACAGCTTCTATTTAGAGAATGTCATGATTATTTTATATTCACT 
I TCAATGTTATCAATATTAGTGCCATCTATGACGTCTGCCATACGATGCTCTTGCAGTTTT 
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TTGTGTAATTCAAACGTATATTTCCCACCGTTTTTCATTTTAATAACGATTGTTCCTGAA 
CCO\TGTTACCGTAAAGATTATGTTTTTCAATAAGTTGTTTTCTCAATTTAAAATCAAGC 
TCTTTC^AGGA7^ATCTCTTCCTTAGTAATCATGTATTCTGAAACATCGCGTGAAATCATA 
CCTTGATTATCTTTTTTAGTAATGCTTAATTCTACTTTGTGATTAACTTTTTTACTATTA 
GTCTTCGTGATGCCACCGACAGAATATTTTTTCAATTGATATTTATTGTCTTCTAAAACG 
ATAAATACATCGATATTATCGTAAGGTCCATCTTTATATTTTTTCTCATCTTTTCCAACT 
AAAGCTATTTTATAGATGAACCTAT TTGGAATAACATTCATAAAC CTAACCGTCGT CCAT 
GGTTTGAGCATAAATCCAAACTGCTTTTCAAATTCAAAACTCGGTTTTGTATAATACGCT 
CTTAAATCTTCATATTTAGGAGTCATATCTGTTTGTGCTTGTTTTATGGTTGGAGATTGT 
GGTGTGTCTGATTTAGTAGATTGCATTGGTTGTGGCGTGTTTGTTGATGGAGGTGTTGTC 
ACTTTAGTTTTCGGCGTTGTGGATTCGGTTGTCGTTTGTGATTGTTCTTGTTTAGGCGCT 
GGCGTTGCTGATATATTAAGCGTTTTCTGCTCTTCTTGTTTAGGTTGTGATATTTTTTCT 
ATTTTGGAAGCTGAGGTTTTTTCCTCATTAGTATTTGGTGCCTTTTCGAGTTTAGGCGTG 
CGTTCTTGTCTTGTGTTAGCTGCTTGTGTTGTCGCTGAATTTGCACCTGCTGTTATGTTT 
ATCATTGCTAATCGCTCTGCTTTAAGCGTTGGTACTTTGTCAACTTTAGTTGATTGTATT 
TTTTCTGCTTTGACCGATTGCGTCGTTACTGTAATTGCGCCTGTTGTTAAAAGCCCTAGT 
GCTAAACTGGTTTTAGCAATTGTTCTCATTTTCATAATTGTATGCTCCAATCTATATTAT 
ATTCGATTGTCTTTTTACGTAATTTGAATCATACAACATCATTATAGATGGCGTTCTAAG 
ATAATCACATTAAACCCCTTTTAACAATTATTGAAGTATTATTAAGTAATTTAAGCAAAA 
AATAATGAGTGAGTATGAGATTAATATAGCGTTTCTATGTGCCTTTGAAATAATTTTTAA 
GCATTAAAAAGAAGTTAAGCAACGTTTGATCGTCACTTAACCTCTCTATTTCAATTTCAA 
CTTATTTCGTCATCAAGTATATGTGTTATGCTTTTATAACTTTGATTTCAATTCTATCAA 
TATCTGTGACATTGATAACATCGGACATACGGTCTTCTTGTAACTTTTTATCCAATTCAA 
ATGTATACTTTCCATAGTATTTCTTTTTGACTGTAATTTTTCCTGTACTCATTTCACCGT 
AAAGACCATAATTATCAATAAGGTATTTTCTTAATTTAAAATCAATCTCTTTCAATGACA 
TCGCTTCTTTATCTATTTTAAATGGGAAAAAGTCATAATCAT 



LOCUS 68 (G27) 



GATCTGCTAATTCGTTTGTATTTTTCACAACAATTTCATGCGCTTTTTCTTCACCTAAAA 
AATGAAACTCGTTTAACATTTCAT CTGTAGTT CTAAAATGTGCTT CCGGTAAAGTTGAGC 
GATTAAGTGGATTGCCGGGTTGTGATGCTATTAAAATTTTACGTGCGATACCATCATGTT 
GAAACAAATAGTGTGCATTTCCTGTCGCAATAACAGGTATACCCGCTGTGTCACCTGCAT 
GTATTAAACGTTGATAAATTTCATGTAATGTTTCAGTAT CT CTAATAAGCT CTCTATCAA 
TTAAATCTTGATAAAGTGCCGGTGGTTGAATTTCAATAAAATCATAATATTTGGCAATTT 
TTTCAACTTGACTCTGGTCCTTCTGCATAACTGCCGTAAATAATTCACCTTCATCACACG 
CTGTACCTACCAATAATCCCTCACGATATTCATCTAACAATGAACGTGGAATTCGAGGTG 
TACGGTAGAAATACTTCACCAATGATGCACTTACAATTTTAAATAGATTTTTAAGACCTT 
GTTGGTTTTGTACAATTAATGTGACATGACTAGGTCTTGCACGTTTATATGCATCTTCAT 
TACTGAGTTTTTTGTTGATTTCGTTATGATTTAATACGCCTAATTCTTTCATTTGTTGAA 
CCATTTTTATGAAAATGTAAGCTGTTGCTTCTGTATCATAAATGGCACGGTGATGTTGCG 
TTAATTCTACGCCATATTTTTTAGCCAAGAAATTCAAACCATGTTTACCATATTCAGTAT 
TAATCGTACGAGATAATTCTAAAGTATCGATAACACCATTCGTTGATGGTC CAAAC CCAA 
GACGTTCATATCCCGTATCGATGAAGCCCATATCAAACGAAGCATTATGCGCTACGAATA 
TCGCATCGCCAACCCATTCTTTAAACTCTGTAAGTACTTCTTCAATCTCAGGGGCATCTA 
CTAACATATCATCAGTAATATGCGTCAAATTGATAATCGTTTCCGATAATCGTTCATGCG 
GATTACTAAACCTTTCAAACTTATCGATGATTTCACCGTTATGAACTTTCACAGCTGCAA 
GCTCGATGATTTTATCATACTGATTTGATAAACCAGTTGTCTCAACGTCGAACACAACAT 
AAGTAGCAT CTTTTAATACGACAT CTTGTGGTTTGTATGCAATCGGAAGACCATCATCAA 
CTAACATACCTTCCATACCGTATATCATTTTAATGCCATGTTTTTCCGCTGCTGCGTGAG 
CATCTGGAAATGCTTGCACAACATTATGGTCTGTAACCGCAATGGCTGGATGTCCCCAGT 
CTGCTGCCTGTTTAACATACGCACCAATATTGGGTATACCATCCATTTGGCTCATTGCAG 
TATGCAAGTGGAATTCTACACGCTTTTCTTCAGCCTTATCTTTTTTTGTCGCTTTTTTAA 
TCTCTTCAATATCAGACATCATCATAACTAAATCTCTAATAAATGTAT CTT CTTCAATAC 
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GACCTTGAGCCCTAACCCATTTACCAACACTTAGCGCTTTAAAATGTTCTAAATCATCTT 
TGTT TTTACGAGT AAACATTTTT AAAACT AAAGAG T C CGTAT AGT CAGT CACTTTAATtF 
CTACGATATGGCGACCACTTTTAAGTTCTTTTAAGTTTATATCAAAAATGACACCCTCTA 
TTGCAACTTTAAACTCTTCCTCAATAATAGATTCAATTGGTTTAATATTTTCAATTTGAA 
TCGGCTTACCAATTTGACACTTATCGACAGCACTTTCGTTGTTATCTTGTTGTTTCGCTT' 
TTTCAGCTTTCATTTTTTCAAGTTTCTCTGTTGCCAATCGTGCACTTTGTTCGTCTTCTT 
CTTGAATATGTGCTTCTAAAGAAGCTAAGTTTTGTTCTTGATCATTATCATTTGTTTCGA 
ATATGATTTTATCGATATCAAAACCACAATTTCTAAACGCTTTGATAAGACTTCCATTAC" 
ATGCCTTATCAAAATGATTACGTTCAATGTCATTTGATACCATTACTTTTAATACTTTTC 
CAGACATAATAAGCTTTTTCTGTTTCAATTGACCTTTAACTTTTGGAGATAAAGCTGTTT 
GGTCAATACAGTGCCCAAAGTATTTAATTGCATGTTCATCTTGATTCGTGCCATTTGTTA 
CCGTAAAACGACATGTAACGTTGGCGATATCTTTAAACTCTTGCTCTATTGCATTTATAA 
ATAATAAATAATCTTCATGAGCTAAGAATTGTGGTAATGTAATATGAAATT C CCATGTTC" 
TGTTTTTGTTAGAAACATCTATACGTGTCAGTTCACCTGAATTTAA 



LOCUS 69 (HHP) 

GATCCAGCGAGTGGTTACGCTAGCATTTTAGGTATCCCAACATTACAAACAGGTGTGTTC 
GGCGGTATTATAATCGGGGCCCTGGCAGCTTGGTGTTATAACAAGTTCTATAACATTAAC" 
TTACCATCTTATTTAGGTTTCTTCGCTGGTAAGCGTTTCGTACCTATTATGATGGCTACA 
ACATCATTTATTTTAGCATTCCCAATGGCATTAATTTGGCCAACGATTGAATCAGGATTA 
AATGCATTCAGTACAGGATTATTAGATTG?^TACTGGTGTTGCCGTATTCTTATTTGGT" 
TTCATCAAGCGTTTATTAATTCCATTCGGTCTACATCACATTTTCCACGCACCGTTCTGG 
TTCGAGTTTGGTTCATGGAAAAATGCAGCTGGTGAAATTATTCACGGTGACCAACGTATC 
TTTATCGAACAAATTCGTGAAGGCGCACATTTGACAGCTGGTAAATTCATGCAAGGTGAA 
TTCCCTGTTATGATGTTCGGTTTACCTGCAGCAGCTTTAGCAATTTATGACACAGCTAAA 
CCTGAAAATAAGAAAGTAGTAGCAGGTTTAATGGGTTCTGCTGCTTTAACATCATTCTTA 
ACTGGTATTACAGAACCATTAGAATTCTCATTCTTATTTGTAGCACCATTATTATTCTTT 
ATTCACGCAGTACTTGATGGTTTATCATTCTTAACATTGTACTTATTAGATCTTCATCTA 
GGTTATACATTCTCAGGTGGTTTCATCGACTACTTCTTACTCGGTATAGTACCTAATAAG 
ACACAATGGTGGTTAGTCATTCCTGTAGGTCTTGTATACGCAGTTATTTACTACTTCGTA 
TTCCGATTCTTAATTGTAAAATTAAAATACAAAACACCAGGTCGTGAAGATAAACAATCA 
CAAGCGGCTACTGCTTCAGCAACTGAATTACCATATGCAGTATTAGAAGCTATGGGTGGC 
AAAGCAAACATTAAACATTTAGACGCTTGTATCACACGTCTACGTGTTGAAGTTAACGAC 
AAATCTAAAGTTGATGTTCCTGGTTTGAAAGATTTAGGCGCATCTGGTGTATTAGAAGTC 
GGCAATAATATGCAAGCAATTTTTGGTCCTAAATCTGACCAAATCAAACATGAAATGCAA 
CAGATTATGAATGGTCAAGTAGTAGAAAATCCTACTACTATGGAAGACGATAAAGACGAA 
ACTGTTGTTGTTGCAGAAGATAAATCTGCAACAAGCGAATTGAGCCATATCGTGCATGCA 
CCATTAACTGGTGAAGTAACACCATTATCAGAAGTGCCTGATCAAGTGTTCAGCGAAAAA 
ATGATGGGTGACGGTATCGCTATCAAACCTTCACAAGGTGAAGTTCGTGCACCATTCAAC 
GGTAAAGTACAAATGATTTTCCCAAC^^CATGCAATTGGTCTTGTATCAGATAGTGGT' 
TTAGAACTATTAATCCACATCGGTTTAGACACTGTTAAATTAAACGGAGAAGGCTTTACT 
TTACATGTTGAGGAAGGTCAAGAAGTTAAACAAGGTGATTTATTAATCAACTTTGATTTA 
GACTACATCCGCAATCATGCAAAGAGTGATATTACGCCTATTATCGTGAGACAAGGAAAC" 
ATTACAAACCTTGATTTTAAACAAGGTGAACATGGCAACATTTCATTTGGCGATCAATTA 
TTTGAAGCTAAATAATGCTTACTATAAACAGGTGCGTATACCTTCATAAGGTGACGCGCC" 
TGTTTTTTCTTTGCTATTGTATTTTGCAGCATCATTGATAGTTCGCTCTCCCC 



LOCUS 70 E100 



ccttgagtatgtttacctaaacgttcttgagtaagctcatcagctttattcatcgcttca 
ttagtagctgctaacactaagtcttgtagcatttcaatatcgtctgggtctacagcttct 
tctttgatttcaacgtcgacaacttctttatgaccagttacagtaactgcaaccatgcca" 
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CCGCCAGCTGTTCCTACAATACGCTCTTCTTTAAGTTTTTCTTGTTCTTGAGCCATTTTC 

TTTTGCATTTTTTGCATTTGTTTCATCATTTGTTGCATGTTTCCGCCACCGCGCATATTC 

CATTTCCTCCTTGAAAATCAATAAATATTTATCAATAAAATGATGTTTCTTTCATTATAC 

ATACGATTATATCGCTTGTCATGTATCACTCTTCATCTATCACATGTACAGTTTCTTCAC 

CGAAAAGATCTTTTGCTTTTTGAGCAATATCTGTTTGTTGTGCTTGTTGCTTTGGCATAT 

CATCGCCTTCGTTTTTACGATTTTGTAAATATTCCGTTCGAACTCTTTGCCATTGATCTG 

ATGGTACACCAACAACTTTAACGTTTTTATTAACGATATTACATACAACACTTTCTATAC 

TACTACGTTTCTCGTCGTCTTTATTGACGATTTCACAATGGATCTCTTCCTCAAATTTCA 

CAAGTACGTGATCTTCACTTGCCGCCACAGGTTCCGAATTTTGCAATAAACTAACGAGTG 

ATTTTTTATCATTATTTTTGGCATGATCAATCACTTCTTGCCAATGATCTTTCAACAATT 

TGATATCTGCCTTATTCGCTTTATCTAGCACTTTTGCAATTTGTTGCATTGAAAATGCAT 

TTTTAGATTTTTGTATGCCTCTCGCAGGCTTTTTCGAAGATTTTTGAACAGGAGCGACAC 

TCACTCCTTGTGCTTTTAGTGTTTTTAGTTCTTGCTCTAACTGTTCCATACGTTGCAACA 

ATACATCTGTGTTTGGCGATGAAGCAATTTGTGCTGGTTCAGCTACATTGGGAATCACTT 

GTGGTTGACCCTTAATCTGCTCAGCTAATTTTACTAACAACACTTCAAAATGAACGTTTT 

GATTCACACTAAAACGAATCGACACTAATGTATCATTAATAAGATCAATCATTTGATATA 

ACATATCTAATTCTAAGTTCATCAGTGCTCGATACTCAGTATCTTTCTCAGATGTTTTAT 

TCATAATCGTATCTCTGACAAAATAAATCATATCATTTATTAGGCGATTGACTTCTTTAC 

CTTCTGTTATAAACTGATGGTATTTTTTAAAAGATGCTTGTACGTCACCTTGTACAATAT 

CATCAAACAAGTGATCCAACGCTTCATCATGTACGCTACCTGTGACATTCAACGCATCTT 

GCAATGTTAACGTAC GAT CACCAAATGCAATAGCCTGAT CCATAATACTTAATGCATCAC 

GCATACCCCCTTCAGACGCTTTAGCGATAAATGCCAAGGCTTCATCTTCACATTCAATTT 

GTTGTGCATCTGCTACAAATTTTAAACGTTCAACAATTTGATCTAGGCTAATTGCTTTAA 

AATCAAAACGTTGTGCCCTAGAAATGATTGTTGGAGGGATTTTATGTGGTTCTGTCGTTG 

CCAATATAAAAATAGCGTGTGCTGGAGGTTCTTCTAACGTCTTTAAAAGGGCATTAAAAG 

CACCTGTTGTTAGCATGTGCACCTCATCTATAATATAAACTTTATATTTCGATTCACTTG 

GTGCATATTTAACTTTGTCT CTAATATTTCTTATTT CAT CAACGC CATTATTACTAGCAG 

CATCAATTTCTATCACATCTGAATTAGTCCCCTGCGTAATGCCTTTACAAATATGACATT 

CATTACAAGGTT CT C CAT CAGTGCTATTTAGACAGTTGATTGCTTTAGCAAACACTTTGG 

CAATACTCGTTTTCCCCGTACCTCTCGGACCACTAAAAATATAAGCATGCGACTGTTTTT 

CTTTCGAAATCGCATTGCGCAATGTCTTCGTGACATGTTCTTGTCCGACGACATCCTCGA 

AACTTTGGGGTCTGTACATACGATATAAGGCTTGATAATTCAAGTTAGCACCTCCATAAA 

CAATTACCTCTCATTATAGCATGATAATACCTTTACTTCTTAATTGAACAATTAATAAAA 

ATGTTCTGGAAATTTTACGATTCCGTGTGGTGCATCCGTCAAATTATCCCATAAATATTT 

TACAAGTAACGGTGCATCACCAGATTCTAATTTAATGTCATGCTCAGCAGCATTTTGATA 

ACCCAACTTTTCAAAGTAGTCAAAACAATGGTCTACAACAACCGTACTATACTCTTGTGC 

TTTGGCACGCTCTTCTACTGCTTGAACCAAGCCACGACCTAATTTTTGTCCACGTAATTC 

AGGATGAACTGATAAAGAGGCAATCGCCAAACCATAATACGTCTTATCATCACTATTAAT 

TTCTACTTCAATTAATAAAACGTGTCCAACGACATCGTTATTTTCATTTTTCGCTATTAC 

TTCTAATTCAAAATTATAGCAAGGAGATTTTCTTAAATGTTTTACTTTCGCACGTGCTTG 

CCAACTCGTTTCAGGATTATCATCAAAACTTTCTTCAATACTATTTAAAGATTTATCATA 

ATCTAACTCTGTTAAAGTACTTAAATATATTTGCAT ATGT C C TCCGTAGGCATTTGATTG 

TCAATAATCATAACGTATCT CATTAATAATT CTATTGTAAGATACTC CCCCTCATTTCAC 

CATCATTTCTTTATCATCAAATTATAACTTCTTACTTTTCATTGACACAAAAATCATTCA 

AACTGCACATCGAGTTCACTTGAATCAAACTTCACATATAAAAAAGCTACTTCCCACAAA 

CATGTTC CACGTATAATACGCTGAATTGTCTT CAAGAAAGTAGCTTCTATAATTATATAT 

TTTCAACTCTTAATAATCGGTTTAATATTTAAAAAATAAAAAACCGTGCACCTAAGCATC 

GAACGTAATT CACGAACGTAAC CAAAGT CGTTAGCTAAAT CTCGGCTAC CCT ACGGCACA 

TATGATGATCCACTTAATGCTGCTTCCGTCAGGACCTGACATGGTTCATGGGTTCATATT 

GCATAGGACCGAAATCTTCAAACACTACGTGCTTTGGGCAGACTTCGCAAAAATACGGCC 

TCAACAAAGGAATTAAGCCTCGCATAAAGCGGATTTCGAGTACAGGGAACCGCTACCTCC 

CCACCTAGCACGGCAAGATATATATTACTATATTTTAATAGTTAATTGCAAGTATAAATC 

ATTTATATCATTGTTTACTTTATACGACGTCTTGAGAAGTCATTAAATTTAAATTCATTT 

GCAAGATGTTTTGAAATATTATATTGAAACGGCATTGTATTTTCTAAATACACAATACTT 
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CGAACTGTTGCTGAATAAGCCACCGATACATCACO^C^TTGATATGCTTGTTCATCA 
AACGGTTCAAAAGTAATAGACTTACTTGAATAACTAATATTAAGATTTAATACCTTTTCC 
AAATAATCATAAATAGAAT CACTCGCAACATCATTAC CTAT 



LOCUS 71 



CTTCTAACATATTAACCCACTCGTTTGTAGCAGCGTTAAAACCAACACCCGGCTCTGCGT 
TTTTGA^CGTTCTACAATAACAGAACCTTCTAATCCTGCAT^ 

CTGGTGCAGTTAATGCTTTAAGTACAATATTTACACCTGTTTCAATGTCACCTTCAGCTT 
C AATTTCACTTACTTTTTGGTAAACATTTACTAATGCAGTAC CAC CACCTGCAACAATAC 
CTTCTTCAACTGCTGCACGTGTAGAATTTAATGCATCTTCAATACGTAATTTACGTTCTT 
TAAGCTCTGTTTCACTTGCTGCACCTACTTTGATAACTGCAACACCACCTGCTAATTTAG 
CTAAGCGCTCTTGTAATTTTTCACGATC 



LOCUS 72 



CTAATAAATGCACCCTTTTGTAACCAATCATATTCAATGTATGGTTGATCCGTTACGGTA 

CATGTAATGACTACTTCACCATTTGATACTGCTTCTTTAGCATTTTCTGTCGCAATAAAA 

TTAATTTCCGGACGCTGTTGTTGCC^TCTATCAAC7U\AGCGTGaVCATGCTTCAGAGAAT 

TGATCGTAAACAAACACGCGTTCAATATGATCGAATTGCTCTAACATACTTTGTAATTGC 

TTGTCTCCGATTAGCCCGCATCCAATGATTGTTAAGTCTTTAAATCCTTTTTTAGCCAAA 

TGCTTTGCTGCAATCACTGAAACTGCTGCAGTACGCATACTACTAATTAAACTTGCTTCC 

ATAACTGCAATTGGATAATTCGTTT CTGGAT CATTCAAAAT AATGACGCCACTTGCACGC 

TCCATATTACGTTTCGATGGATTGTCGTGCTTACTACCTATCCACTTAATACCTGAAATT 

GCGTGTTCACCACCGATATGACTTGGCATTGCAATAATTCGATCTGCGATGTGTCCATTT 

T CAGGATCCTGTC TTAAATACGGCTTAAGCGGTTGTACAAAATCATTGTGCGCATGGGCT 

GTTAATGCTTCTGTTAATGCGTCCACATAAACTTGTGAATGATTACCTCCCGCTTGTTCA 

ATATCTGATCTATTTAAATACAACATCTCTCTATTCATTCTGATTTAACTCCTTGTCTTG 

ATTTCATTTTTTCTAACCATGTATCTGAATAAACTAAATCTAAGTAACGATCGCCTCGAT 

CTGGTAAAATCGTGAGAATTGTTGCACCTTCTTCAATTGACGTTATCAACTGCTCAATCG 

CTGCAATAATCGAACCTGTTGAACCTCCGGCAAATATGCCTTCATAATCAATCAGTTTTC 

GACAGCCCAAAGCAGATTGATAATCATCTACATGGAT CACTTGATTAATTT CTGAT CTAT 

TCAATATTTCGGGTACACGACTAGCACCGATAC CAGGTAATT CT CTATTAATAGGTTTGT 

(^CCAAAAATGACTGACCCTTTCGCATC^C^GCAACAATTTGTGCGTTTGGATGCACTT ■ 

CTTTTATTTTTCTACTGATACCCATAATGCTACCTGTCGTGCTGACTGGCGCGACAAAAT 

AATCTATAGGTTGCTTAATTGTTTCAACAATCTCTGTGCCTGCACCATGATAATGGGATT 

GCCAATTTAACTCATTCGCATATTGATTAATCCAATATGCATCGTCAATAGTGGCTAACA 

GTTCTTGCACCTTTGCAATACGAGTCATTAAATAACCCCCATGTGCATCAGGTTCTTCAA 

CCATTTCTACATTGGCACCATAACTTTTAATAATTTTCAAATTTGTTGGTGATATTTTAG 

GATC 



LOCUS 73 



ATCTTGTAATTCTTGTGCCCCAACGTTTGATGTCATTATGATAATTGTATTTCTGAAATC 
AACTGTACGTCCTTTTGTATCTGTCAAATGTCCATCATCTAAAACTTGTAATAGAATATT 
AAATACATCTGGATGAGCTTTTTCAATTTCATCAAATAAAATTACAGAATATGGTTTACG 
TCTAACTTTTTCAGTTAATTGTCCACCATCATCATGACCAACATATCCTGGAGGAGCACC 
AACTAATCGGCTCACTGCGTGTTTTTCCATAAATTCACTCATGTCTACACGGATCATCGC 
ATCATCATCGCCAAACATTGATTCAGCTAAAGCTCTAGCTAATTCAGTTTTACCAACACC 
AGTTGGTCCAAGGAAGATAAAGCTACCAATTGGTCGTTTAGGATCTTTTAACCCTGCACG 
GGCACGTCTAACCGCTTTACTGATTGAATTAACAGCATCTTTTTGCCCAATAACTCTCTC 
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ATGTAATGTAT CTTCTAGACTAAGAAGTTTTT CAGATT CTGTTT CATTGATTTTAGTT AA 
TGGGATACCTGTCCATCCTGCAATAACTTCAGCAATATCTTCTTCTGACAATGAAGTTGA 
CATGCCATTTTGTGCATTCTTCCATTCATTTTTAGCTTCTTCATATTGCTTTTCAAGTTT 
TGTTTGTTTATCACGCAGGTTAGCAGCATTTTCAAACTCTTGAGCATGTACTGCGGCATC 
TTTTTCATTTTTAACTTTTTCAATTTCTTGTTCAATTTCTTTTAAATTATTAGGTGTCGT 
ATGACTCTTAAGTCTTACTTTAGAACTTGCTTCATCAATTAAATCAATTGCTTTATCTGG 
TAAGAAACGATCTGAAACGTATCTGTTACTTAATTTAACAGCTGCTTCAATAGCTTCGTC 
TGAAATATTAATACGATGGTGTGCTTCGTAACGATCTCTTAATCCTTTTAAAATAGCAAC 
TGTATCTACTACTGAAGGTTCATCAACTTGTACAGGTTGGAAACGACGTTCTAAAGCCGC 
GTCTTTTTCAATATTTTTGCGATATTCATCTAATGTAGTAGCACCAATACATTGTAATTC 
ACCACGTGCTAATGCCGGCTTCAAAATATTCGAAGCATCGATAGCACCTTCAGCACCACC 
AGCACCAACTAAAGTATGCAACTCATCAATAAATAGGATGACATTACCTGCTTGTTGGAT 
TTCTTCCATAACCTTTTTCAGACGCTCTTCAAATTCACCACGATATTTAGTACCTGCAAC 
TACTGTTCCCATATCTAAAGACATAACACGCTTATCTTTTAATGTCTCTGGTACCTCATT 
ATTCACTATGGCTTGCGCTAAACCTTCAGCAATAGCAGTTTTACCAACACCTGGCTCTCC 
AATAAGCACAGGATTGTTTTTCGTACGTCTACTTAATACTTCAATTACACGTGTAATTTC 
TTTATCACGTCCTATAACAGGATC 



LOCUS 74 



TATATAAATGATCATTTCAAATGATATAAATATTGTGAGAGTGATACAGAATTGATAGAC 
AATGCTCACCTGTATATGATGACATGAAGCATTTTAAAACTACCGCAATCTCAACATAAA 
AATACCGAGACTTCCAAATAGAAACCTCGGTACATTTACTTCAATTATATTTATACATCA 
TCATAGCTGACTTCTTTTTCAGCTACAGTTTTACCGTCAACTTTAACAATATAACTTGCT 
GTTTTTCCTTTTTCAATTCTTAAAGGAATGTCTATACGTTGATCACTAGTAATATCGAAA 
CTACCTTTTTCAGTTGAACCGTCATTATCTTTATCTTTAATATAAACTTTAACTTTTTGT 
GACTTATCATTTTTACCAGTGTATGGTACATCTACCGATTCAGTTGTCGTTTTGACATCT 
GATGAGTCACTTTTTTTACCTTTAGAAACAACAAATGAAATCGTTGACCCCTCATCTACT 
GATTTTCCTTTAGGAGATTGAGAAATCACATCACCCTCATCAATATCGTGACTATACTCT 
TCCTTACTTTCAACTTTAAACCCTTTTTCTTCTAAGGCTTTTTTAGCTTTGCTAAAGGAT 
TTATGTTCAAAGTCTTCTACATAAACTTGCTTAATGCCTAAAGATTCATATAGTTTAATA 
TTAGAATCATGAATAGCGATTTCAGTATTTGCGGTTACACTTTGATTTGCAATGTATCCT 
TTTGGCGCTTGATTATTATATACTTTT TCAATCGTAACAT CTTTAAGACCTAACGATTTT 
AATTTCTGCAAGGCTTCCTCCTTAGGTAAACCAATGACATTTGGCATTTTAACCTTTTCA 
GGGCCCTTTGATATAACAACATCAACACTGTCACCACGTTCAACACGTTCACCAGTATTA 
GGAGTTGTCTTAATAATTTCATTTTCAGGATATTTATCACTATAACTTCTAGAAATTTTA 
CCCAATTTCAGGTTGTTTTTATTGAATATTTGCTCTGCTTCTTTTACAGATTTCCCGATT 
ACATC^GGTGTCTCTTCGTATTTATTACaWVCATTGCCATTGCCACAAAAGAAACAAGT 
GCAATCATTAACAACGAAAAGATTAGTGATAAGAGCACAATCTTTCGTGTTGATTTCTTT 
TTAGGTTTTGGTTCGTACACCGTACCTTCTGGCTTTTGGAATTGCTGATGATGAGCAGGC 
CCATTTACAATAGGTACTTGCGTCGTTTCACGTTTAGGTTGATTCGACTTATGTTCACTA 
ATATGCTTTGCTAGATCTTCTTTTTTCAAAGGTACCGCTATCGTTTTCATTTTATCGAGT 
TCATAGACATCTTCATTCGCTCGATTTTCATGTAAAACACTACTCAAATCATCTTTCATT 
TCTTGAATTGTTTTGTAACGATTCGCTTTGTCTTTTTCTGTAGCGCGTAAAATGACATTA 
CTTAAAGATTGCGGAATATCCTTACGTACATCTGTTGTCACATTTGGCACAGAATCCTGA 
ATATGTTTAATCGCAATGCTAACTGCAGTTTCTCCATTAAAGGGTGGTTCACCAACAAGC 
ATTTCATATAACACAATACCTATAGAATAAATATCTGTACATTCATCCGTTGCCTCACCT 
TTTGCTTGTTCTGGCGAAAAGTACTGCACAGTACCTAACACATGATTAGTCTGAGTTAAA 
GACGTCTCACTTAAAGCTTTAGCAATTCCAAAATCAAATATTTTCAACGTTTTATTGCTG 
TCAATTAATATATTTTGTGGCTTAATATCTCTATGTACAATACGCATATCATGCGCATGT 
TTAATGCCATCCAATATTTGATTCGTAAAATTAATCGCTGTGTCAACACTTAATGGCCCA 
TGACTTTCAATATACTCAGACAAAGTCGGACCTTCGATATATTCCATTACTAAGTAGTAA 
CAGT CAT CTT CTTCAT CAACAT CGATCATACTTACTATATTTTGATGTGATAGCTGTGAT 
GAGTTATGTACTTCTCGTTCAAAACGTTTTAATGTTTCTTCTTTTTCTCTAGGTGGTATA 
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AAAATCGCCTTAATTGCAACTTTAATGTTAAGTATCGTATCTTCAGCAAGATAAACGGTA 
CTCATGCCACCGCCGCCAAGCTTATCTACAATTTTATATCGTTCATTTATTATTTTACCT 
ATCATACTTTATCACCTT CAATAGCCGCGAGTATGAAAGTAACGTTATCTTT CGAATGGT 
TATCTAATGCCAATTGCATTAATTGATC 



LOCUS 75 



TAGGTCCTCATCAGCAATCGCTTTTTCAATTTCTGGTAATAAAGGACCTGAATTACCGAT 
ACAAGTTGTACATCCATAACCAACCAAGTTGAAGCCTAAATCATCTAAATAAGGTTGTAA 
GCCAGCATCTCTTAAATATCCGGTAACAACTTTTGATCCTGGTGCTAGAGAAGTTTTAAC 
GTATTCAGGAACTTTCAAGCCTTTTTCAACTGCTTTTTTAGCAACTAAACCTGCACCTAA 
CATTACATAAGGGTTAGATGTATTTGTACATGATGTAATTGCTGCTATTGCAATATCACC 
TGTTTTCATTGTAGCTTTTGATCCATCTTTAAAGTTAATTTCAGCTTTCTTATCAAATTC 
ACTTTTATCTAAACCGTGTCCTTGGTTGCCTGCTGGAGCTGTTACAGAATTTTCAAATGA 
TGATTTCATATCACTTAAGAAAATTAAATCTTGAGGACGTTTTGGTCCTGAAAGCGATGC 
TTCAACTGTTGATAAATCCAATTCGATAACATCTGTATAATTAGGATCTTCTTTCTCAAC 
ATCAAAGAACATATGGTTTTGTTTCAAATATTCTTTTACTAGCGCGATATGTTCGTCTGA 
TCTACCAGTTAACTTCATATATTTAAGAGATTCATCATCAACTGGGAAGAATCCGCAAGT 
TGCTCCATACTCTGGTGCCATGTTTGCAATTGTAGCACGGTCTGCTAGTGGTAAATGTTG 
TACACCTGGACCAAAGAACTCCACAAATTTACCAACAACACCTTTTTTACGTAGCTCTTG 
AGTTACTCTTAACGCTAAATCAGTTGCTGTTGCGCCTTGTGGTAATGAATTTACTAGTCG 
TACACCAATAACCTCTGGAATTGGGAAATAAGAAGGTTGTCCAAGCATTCCAGCTTCAGC 
TTCAATACCAC CAACAC CCCATC CTAGTACGCCAATACCATTTATCAT TGTTGTATGTGA 
ATCAGTACCAACTAATGTATCTGGAAATGCAGTTTTTTCACCATCTACATCACGAACATG 
TACAACACTTGCTAAATATTCTAAGTTAACTTGGTGAACTATTCCAGTTGCAGGAGGAAC 
TGCATTGTAATTATCAAATGCTTTCGTTGCCCAATTTAAAAACTGATAACGTTCATAGTT 
ACGTTCAAATTCTAATTTCATATTACGTTCAAGAGCTTCTGGATTTGCATAGCTATCCAC 
TTGAACTGAGTGGT CAATAACTAAATC CACCGGTACTT CTGGATTAATT TTAGTAAT ATC 
TCCCCCAACGTCATCCATTGCTTTACGTAAAGAAGCTAAATCAACTACGGCTGGTACACC 
TGTGAAATCTTGTAAAATAACACGAGAAGGTTTAAATGGTACCTCGCCTTCATTTCCATC 
TTTTCCAAACTGACTTAAAGCTTTAATATGATCGTCTGTAATTACAAAATCATCTTCTTG 
ACGAAGTAAAGATTCTAACAAAACACGAATTG7VATAAGGTAAATTGGAAACTTTAGTAAT 
ACCTTGCT C TTCTACAGCTTTTAAATCATAGTAAGTATAACTTTGGCCATT CAAGTCAAA 
ATGTTTTTTTGATTGCTCTTTAAAATTTGCAGCCATTTAATGATCC 



LOCUS 76 



TGCGTTCTCTTCAACACATGGCGCATCATCTTCTAAATGACTACCCATAAATTGTTTAAC 
AAATTCACTTTGAGGATTATTTTTAAATCCTTCTGGTGTGTCAATTTGTTCAATATGCCC 
TTCATTCAAAAGACAAATCTTATCACCAAGTTTCATCGCCTCTTGAATATCATGTGTAAC 
AAATATGATTGTCTTCTTAATTTTAGTTTGTAATTCAATTAAATCATCTTGAAGTTTTTC 
TCGGCTGATTGGGT CTAATGCACTAAACGGTT CATCCATTAAAATAACTGGTGGATCAGC 
TGCTAACGCACGTATAACTCCTACACGTTGTCGTTGCCCCCCTGACAATTCATCAGGTTT 
TCTGTTTTTATATTTTTCAGGTTCTAATCCAACCATTTCAAGTAATTCATCTACTCTTTT 
ATCTATATCTTTTTCTTTCCACTTTTTCATTTGTGGCACTTGTGCAATATTTTCTTTGAT 
TGTCATATGTGGGAATAATGCAATCTGCTGCAATACGTATCCAATATCCCAACGCATTTC 
GTATACTGGATAAT CACTTATTGGTTTAT CTTTAAAATAAATATAACCTTCACTTAAGTG 
AATGAGTCGATTAATCATTTTTAATGTCGTAGTTTTTCCACAACCTGAAGGTCCAATTAG 
CACAAAAAATTCACCCTCATTAATATTGAAACTAATGTTATCGACAGCAACATGTTTGCC 
ATAACGCTTAGTTACATTTTTAAACTTAATCACTTTGCCACCTCTTTTTTTCTCATAGCA 
TAAAAC CGAGATT ATATGTATGTATTCCCTATTTAAC CACGTTTATTACAATTTTCAAAT 
TTAAATGATTTAT CCTTGAACTTTTTTAATAAAATAATGAATAATAGGTAAT CT CCAGTT 
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AAGAAATAGTGTTATTTTACCTTGAATTCAAAAAAACACCCAGTAAAACAAGGAATGCTT 
ACTAGGTGTCTTCACTATACTTTGGCTTTATAATTTTGAATCGTTTCTAAAAATGCTGGA 
CAATAATGTTTTAATTTGTAACTACCTACGC CAT CAATATTAAT CATATCTTGTTTCGAA 
GCAGGCTTACGTTTAGCAAATTCCTCCAACGTGTAATCAGAAAATATACTTACAGGTGCT 
ATCGTTAATTTGTCACTTAACTTTTTACGAACTTCTACCAACTGACTGAATAATACTCGG 
TCAACCCCTTCAACCGTATTTATAAATACTTTTTCAGTCGCTTTTTGCTTAAATGGTGTT 
GTGAATACTTCTACTTCATTACTGAGTAATTTTTTAATTGAAGTATCACACATTAATATT 
TCGTCATTTT CATTTAAGAAC C CTTTGAATCTTAATTCAT CTATTAAGTGACTTAATTCT 
GATGTTGTGTAACCTTTCATTAAACCATG 



LOCUS 77 

TGGAC CTGTTAAT CCAGAAGTCGGCAATATGTTTAACTT CACTGAAACGTAAATAATAAG 
TATTGAAGCTATC CAATATGATGGTAATGCAGTTAGAAAGAAAGCCACTGAACGTAT CGC 
ACGATC 



LOCUS 78 



GAT CTTCAGCTTGATGTTTT CGTTTGATTAAATTGGTAAAATAGAA 

ACGCAATCCACAAAAATGGCAAGCACTAAAATAATGTTTGGGGGTGCTTGTGCTTTTGTG 

GATTGCGGTCGATTATTTATATTGCATGATTTGATTAATTTGATTGATTATATTGGACAT 

GATGGTGTTGGCGGGATGCGTTGTTGCTAGTCGCGGGCTTTGTCCACTCCACATATGTAT 

TAACTCTTTGTCGCCGATGTTTGCTGCGGCTTTTCTTATGCTACTTGTTAGCTCATTTTG 

TATTGGATAATCTGGGATATCGCCTTCGTATTGGGACATTTCTTCGATAAACCTATTGTT 

GATACCGCGTGCAAGCTTTCCACTAAACGCTTTTGTAATGACTGTATCTGTTTCTTTACT 

ATTTATAATTGCATCTCGCAGTAGTTCTGATGCATTACTGTCTTGTGATGTTAAAAATGC 

GGTGCCCATTTGTACCCCTTCTGCACCTAAGACAATACTTGCCAAAACTCCTCTACCATC 

CATAATTCCACCAGCGGCAATGACCGGAATTGAAACGACATCTACAATTTGTGGCACTAA 

AGATATTGTTCCAACCATAGGTAATTGATTTTTAGGTTTTAAAAATGAACCACGATGTCC 

ACCTGCTTCACTACCTTGAGCAACGATAGCATCCATACCCGCTTTTTCATTCGCAATAGC 

TTCATC^ACACTTGTTGCTGTACCTATAAGTTTGACATTCGCTGCTTTCAACCTGCTTAT 

AATCTGTTCGCTTGGAATTCCAAAAGTAAAACAACATACAGGCACTTGCTTTTTAATTAT 

CGTATCAATATGACACTTAAATTGTTGTTCTTCGGTAATTTTTACAACCGGCTCTTCTAA 

ATGTAATGCGCGTCGATAAGGTTTTAACCATGCATTCATATTTTCAATTTGACTACTGGT 

ATATGATTGTTGACTTGGTACAAAGACATTTACGCCAAAAGAATTTGACGTTAATTGGCG 

TACATAATCTATTTCATCTTCCAATTGCTGCGTATTAAAGTAACCTGCGCCTATTGTGCC 

TAACCCACCACTGTTACTTACTGATGCAACTAATTTCGGTGTCGTACTTCCTGCCATACC 

TGCTTGTATAATTGGATATTCAATACTTAACATTTGAGTAAGTCGATTCTTATTCCACAT 

AGCTGTTCGCTCCTTATATAGATACGTTGCGATTTTTCCGTTGTTGAAATTGAATTTGCT 

GTTGAGAAAGTTTTTCTTTTTCCTTTTTATCCATCTCATCTTCAATTTCCATACCTAATA 

ATTCTTCAATTAAGTCTTCATGTGACACTATCGCTTCAGTACCACCAAATTCGTCCAACA 

CAATTGCTAAATGTTTT CTAGAAATAGTCAT CTTACGTAATAC CCATT CAGCTTTATTGT 

GTT CATT CACAAAT AATGGCT TAG CTG AAT AGTT TGT AATTTGATTT T C TTT TT TATT AC 

TCCAAGCCAACAGATATTTAGAATGAAACACCCCAATAATGTTATCAATATCTCCCTCGT 

ACACTGGATATCTAGTGTATGGCTTATTCATAACCGTTTCATAAACTTCTTCGTATGTCG ' 

CATTTGAAGCAAATGC CGT CACATTAATT CTAGGTGTTGTATCTACATCTTTTACTTTT A 

AATTTTCAAAATTAATGACACCTTCCAACCTACTCGTCTCAATTTCATTTAAAGCACCTT 

CATGTCCAGCAATTGCTAACATTGTTTTAAATTCTTCTTTTGAAAATTGATGTTCTTGAG 

GTTGGCCCTTAGATAAACTTCGATTAATACTGTCCGTCAACTTATTTAAAAGTAATGTGA 

TAGGACGGAA^CAATGAC^g^TATTAATAATTGGATATAO^GCCTTGTTATTTTAT 

CTGGAAATGTTGCAGCGACAGACTTGGGAATCACTTCGGAGATCAAAATGATAACAACTG 

TTAAAACAGCTGATGCAATACCAACGCTAATCCCCCAACGTAAAGCCATAATTGTAACAA 

GTGTTGGTAATAAAATATTCGCGACATTATTCCCAATTAGAATCGTTGTAATAAACTCAC 

TTGGTTTTTCAAGTAACTTTACAATGCCTTTTGCTTTTTTATCACCTTTGTCAGCTTCAG 
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TTTTAAATTTTGCTTTATTGGCAGCCGTTAATGCCGTCTCGCTTCCTGAAAAGAAAAACG 
AAAT AAATAT CAAT AT AATTATGGC AATGATC 



LOCUS 79 



GATCTTCAATTTCACAAGGAATCCATGATTGAATTTGCTTTAATGTAACATTAATCATAA 
TAACAACCTCAGTTAGTCAATTTTGTATTTATTTTTCTGTTTATCCTGGTGACGTTCTff" 
AGCAAGCTCGATAAGTTTTGTAATCAATTCTGGATAAGATAAGCCCATATTTTCCCATAA 
CTTTGGATACATACTGAAAGCCGTAAATCCAGGCATTGCATTTGTTTCATTAATATATAT 
TTGGTTGTCTTCTGTTACAAAGAAATCAGCACGGACTAAACCAGAACAATCTGTCGCTTT 
GAATGCCTCTAATGCCATATTTCTAAGCGTTAATTGAACATCTTCGTCTAAGTCAGCTGG 
AATTTGTAATTGAACCTTACCATCTTTATATTTTGATTTGTAATCGTAAAACGCGACATC 
TTTTACGACTTCACCTGGCCATGTCGCTTCAGGATAGTCATTTCCTAAAACTGCTACTTC 
AATTTCACGTGCGTTAACGCCTTGTTCTATAACAAGCTTACGGTCAAATTGGAATGCTTC 
TTTAATACCTTCTTTAAGTTCCGCTTCATTATTACATTTACTGATACCTACACTTGACCC 
TAAGTTAGCAGGTTTAACAAAGACTGGGTAATTTAATTTATCATTTACTAATTTTAAAAT 
GTTATGTTCATATTTTTCATATTCAGAACGTAAGAAACTAATATAAGGTAACTGTGGTAA 
CCCTCGATGTTCAAATAATTGTTTCATTACAAGTTTGTCCATAGAACTTGCAGCTGACAA 
TACACCATTTCCTACATATGGTACATCCAAAACTTCAAAAAGCCCTTGAATCGTGCCATC 
TTCAC CATTAGGAC CATGT AATAATGGGAATACTGCATCGT ATGGTTGTCCTGAACTACT 
TTCTTTCAATAGCTGTGAAATCTCAAGCGCCTCTCCATTTTCTAAATGAAGCTCATCAGT 
AGATTTAATTT CAGCTGT AAT ATT ATTTTGCTTT CT CC AATC AC CATCATTGGT AATAT A 
AATGATATCAACATGATATTTGTCTTTATCTATTGCATTTAATACATTTTGTGCTGTCAG 
AATCGAT ACTT CGTGTTCT GCACTTTT C C CT C C AAAAACGAT ACAAAT ATTTTCTTTTGT 
CATTTCGTTTTCCTCCAATGATATATCAGGGTTTGCTACCTTAATATAAATTAATATTGA 
TTTAGTCCTATTGTTAATTGATTTATTCGCATCTTTGAATCTTAATAGTATCACATTTTA 
ATGCTATTTTGCATTTTAAAAACGAGGACTTATGTGTCTGTATCTATGTTGATTCATTTA 
TAAT CAGAACAATATT CC CTTCTATTTTATTC CTAATT CAAATTGAAATCTAT AGCTGAT 
ATCACTGTGATATT CTAGCTAATTTTTAAAAAGT CATGT AAAATTGATATAAACAT TAGT 
GAGTATAAAAGGAGTTTGCAATGAATTATTCATCTCGT CAACAGC CGGATAAGCATTGGC 
TTCGCAAAGTAGACTGGGTATTAGTAGCCACTATAGCTGTTTTAGCAATTTTCAGTGTTC 
TGCTTATTAACTCGGCAATGGGCGGTGGTCAATACAGTGCTAATTTCGGTATCAGACAAA 
TTTTTTATTACATTTTAGGTGCAATTTTTGCAGGTATCATCATGTTTATTTCACCTAAAA 
AGATTAAACATTATACATATTTATTGTATTTCTT7VATCTGTCTATTATTAATAGGCTTGC 
TCGTTATTCCTGAGTCACCTATTACACCTATTATCAATGGTGCCAAAAGTTGGTACACGT 
TTGGCCCTATCAGTATTCAGCCATCTGAATTCATGAAAATTATTTTAATTTTAGCATTAG 
CGCGTGTCGTTT CTAGACATAATCAATTCACATTCAATAAATCATTC CAAAGTGATTTGT 
TATTATTTTTCAAAATTATTGGTGTCTCGTTAGTACCAAGTATTTTAATATTACTGCAAA 
ATGACCTAGGAACTACATTAGTATTAGCTGCTATTATTGCAGGTGTGATGTTAGTAAGTG 
GTATAACATGGCGTATCTTAGCACCTATCTTTATTACAGGTATTGTTGGTGCAATGACAG 
TCATTTTAGGTATTCTATATGCACCCGCATTAATTGAAAATTTATTAGGTGTCCAACTGT 
ATCAAATGGGACGAATCAATTCATGGCTTGACCCCTATACATATAGTAGTGGTGATGGCT 
ATCATTTAACTGAATCACTTT^AAGCTATCGGTTCTGGACAGTTACTAGGTAAAGGATACA 
ATCACGGTGAAGTTTATATACCTGAAAATCATACTGACTTTATCTTTTCAGTGATTGGAG 
AGGAACTTGGCTTTATCGGTTCTGTCATATTGATCTTAATATTTTTATTTTTAATCTTCC 
AT CTAATAAGATTAGCTGCGAAAATTGAAGAT CAATTTAACAAAATCTTTATCGTTGGTT 
TCGTCACTTTACTTGTGTTCCATATTTTACAAAATATTGGTATGACAATTCAGTTGTTAC 
CAATCACTGGTATTCCATTACCATTTATTAGTTATGGTGGTAGTGCGCTATGGAGTATGA 
TGACTGGAATAGGTATAGT CTTATCAATTTATTATCATGAACCAAAACGATATGT CGATT 
TATACCATCCAAAAAGTAATTAATTTAAACTATTTTGAGTTTCAAATATCATAACTTTTC 
AAGATGACGTTATATAGTCTATTTACGTCGTCGATTTAAAATGTCATATATAGATATTAC 
TCGATAATAACAATC C CTC TTTGAAGTACACATTGTAAAATGTACACT CTAAAGAGGGAT 
TTTGTTATATAGTACTTGCTTTCATTTTAGTAAATCCAGTCAAAAAAGCTATCATCGAAT 
AGTCCGACGATAGCTTTAACGGTGTGTGATTCACAATCACAGTCAATTATTTTAATTCGT 
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GACTTACTTTATTAGATGCTGGCAAAGTATTAATAATGTCTAAACGAGATTTAGTTTTTT 
TAATATTCACACCTAATGATGACAATAGTTTGACTACATTTTGAATCTTTTCAGGACGTT 
TCATTATTATCACCTCGTTTGGATC 



LOCUS 80 



GATCATGGCA 

TTGTATTTAAT G CAAGT CT AC CTTTGTAC AAAGATG C CATC CAT CAAAAAGGATCAATGC 

GCAGTAATGACAATGGTGATGATATGAGTATGATGGTGGGTACAGTGCTGAGTGGCTTTG" 

AATATCGAGCGCAAAAAGAAAAGTATGATAACTTATATAAATTCTTCAAAGAAAATGAAA 

AGAAATATCAATATACAGGCTTTACAAAAGAGGCAATTAAC^GACACAAAATGTCGGAT" 

ATAAAAATGAATATTTTTATATTACATACTCTTCTAGAAGTTTAAAAGAATATCGAAAGT" 

ATT ATGAAC CACTGATT CGAAAAAATGATAAAGAATTTAAAGAAGGAATGGAACGAGCAA 

GAAAAGAAGTGAATTACGCTGCAAATACAGATGCTGTTGCTACACTTTTTTCTACTAAGA" 

AAAACTTTACTAAAGACAATACAGTAGATGATGTAATCGAACTAAGTGATAAATTATATA 

ATTTAAAAAATAAACCAGATAAATCTACAATCACAATACAAATAGGGAAACCCACTATTA" 

ATACTAAGAAAGC CTTTTATGATGATAATCGTC CAATAGAATATGGGGTGCACAGT AAAG 

ATGAATAAAATTAATGATAGGGATTTAACAGAATTAAGTAGTTACTGGGTTTATCAAAAT" 

ATTGATATAAAAAAAGAATTTAAAGTTAATGGAAAAAGGTTTAAACAAGTAGACAGTTAT" 

AATGATGATAAGAATAGTAATTTGAATGGTGCTGCTGATATTAAAATATATGAGTTATTA" 

GATGATAAAAGTAAACCAACTGGTGAACAGAGAATAATTTATCAAGGAAC^ 

GCAATTAATCCAAATAATCCATTAAAATCATCGGGGTTTGGAGATGATTGGCTCC^WVT" 

GCTAAATTAATGAATAATGATAATGAAAGCACAGATTATTTAAAGCAAACAGATCAATTA 

TCAAATCAATATAAAATAAAGTTAGAAGATGCAGATAGATTATCAAATAGTGATTTTTTA 

AAAAAATATAGAATGGAATCAAGTAACTTCAAAAACAAAACC^TTGTGGCGGATGGCG"^ 

AATTCGGAAGGCGGTGCAGGAGCAAAATATCAAGGAGCGAAACATCCGAATGAAAAAGTT" 

GTTGCTACTGACTCAGCAATGATTCCTTATGCTGCTTGGCAGAAATTTGCTAGACCACGC" 

TTTGATAATATGATTAGTTTTAATAGTACCAACGATTTATTAACATGGTTACAAGATCCA 

TT CATCAAAGATATGC CAGGAAAACGCGTTAACATTAATGATGGTGTGCCCAGGTTAGAT" 

ACTTTAATAGACAGCCATGTAGGTTATAAAAGGAAGTTAAATAGAAAAGATAACACATAC 

GATACTGTACCACTAATCAAAATAAAGTCGGTAAAAGATACAGAAATTAAAAATGGAAAA 

AAAGTAAAAAAGACTATTAACATAACATTAGATATGGATGGGCGAATTCCAATAAATGTT 

TGGACAGGAGATTCGATTGCACGTTCTGGAAGAGGAACTTTAATTAAACTTAATTTAGAA" 

AATCTTGATGCGTTGAGTAAACTGATTACTGGTGAAACAAGTGGTATGTTAGCAGAATGC 

GTAATCTTTTTAAATGAAAGTTTTAACATCTCAGAAAATGAAAATAAAAATTTTGCAGAT 

AGAAAGAAACAATTATCAGAAGGATTTAAGGATAAGATTAACTTATTTCAGTTAGAAGAA" 

ATGGAAAGAACTTTAATTAGTAAAATAAACTGACTTGAAGAAGTTGCAGATGAAACAATA 

GAAAGTATTAGTGCTGTTAAACACTTATTACCTGATTTTGCATTGGATGCATTAAAAGAA 

AGAATTAATGAGTTGTTTAAAGGTATAAAATCTTTTATAGAAAAAGTGTATGATAGTATA 

GATAATGAAATTTTAGAAATTTT CAAAAATATAGAT CACGACTTCAGAGATGGAGT ATCT" 

GAAGAAATGAT 



LOCUS 81 

TGACGCTGCTTTTGTAAATACATATAATTTTTCCACTTCATGATTTAATTCGTTCGCATG 
ATCTTTGTAATTTCTACCAAAAGCAATCACATTATTCGGAGGTGTTACTGGTGGTAAAAA 
TTCAATGTCATTAAATGAAATTTTATAGTCTTCAGCTTTGCCGCTATCTTCTGCTGCTAC" 
AACTGCTTTACGTACTTGTTCTTGAAAATCTAAAGTATGATTTTGTTGTAAACCAGCTAA 
CAATGTTTTAGGATGGAAATCTCCTTCTGCAAAGTCAGCAAATACTTGTGTTAAATCCCA 
TACAGCATCTTCGCGTTTTACTTTAACGCCATATGAAGTTTTGTCATTATACTTGAATGA 
TAAGAATTTCATTCATTCTCAACTCCTCGTCTTTATCTTAATTCACATTATAACTTTTTT 
CGTTATCAAATAACAAATAAATAAGTAAGACAATTTTGAAAATGAGTTGTGTTCATTCTG" 
CTACAAGGACTTTGCACTTAATCGAAATTATTTTTTATTCTTTTGAAAATCAAAATACTA 



103 



WO 03/011899 



PCT/GB02/03606 



TAGTTGCAATGTAC CAAATTTGAAGAAGTATAAATAAC CTTTAACTT CTTTATTAAGAAT 
CGTTTGAAGCGTATTTTGATAATATTTCATCTGTATCTTATATTTATTTTTTAATTGTGT 
ACCAATTTCTTCATCTGTCATCCCACGGCGACGATTAAATGCATCGGTTTTATAGTCTAC 
AAAATAATGCACACCATCTTTAACAAAGATTAAGTCAATCATACCTTGAATAATTGAGAC 
GTCTTCGTCTCCTTGTGGCAATTGGTCAACTAATGCTTGGTTAACTACAAACGGTAATTC 
ACGATAAACTTGCTCTGCTTCAGCAATAATCGAATATAACTCACTATTGATAAATGTCAT 
TATTT CAT C CATACGGATAT CTTTTTTCGCATCTGCTTCGATAATATGTTTATCGATTAA 
TC CAT CGATATACTGATGTAACT CAACTT CAGATATGCGTT CTTTTTTGAATGGTAAATG 
TTGCATCACTGTATGCATTAACGTACCAATTTCATTCGCTTTTCGTTTACCTTGTTCACT 
TAGAAATTTAGGTCGTTCATACGTTGAAAAACCGATACGATATTGCCTTACTCGTTCGTA 
ACTTGTGCCACTTTCTTCTGTTTC7VTATTGTCTTTTCAATTCAGAAACAGATTGTTTTGA 
GGGCTTTTTAGTATCATTTACATATGGATATCGATAATCAAGTTGGTGTTTAATTTGTGC 
TTTAACAT CTTCATTAC CATTTTGCATAGTTTCTAATTGATTAAC CGAACGATATT CATC 
ATTATCTAAAATGGTTTCTGTAGACACATCTTCAAAGTAGACAATTGAAATATTTACATT 
CGGACGACTACTATCTTCAATTTGTGCTATATCTTTTTCAAATTTTAAATCATCTGGAAT 
TGACGCAGATTGATGTTTAGAT7VAAATACTATAAATAAGATGGAACGGATTTGGTGAAGT 
TAATCGTT CATTGAGAGCAATGTGCTCACCAGAAATAGACAATTG CTCTAGTTCTAGTAA 
TGATTTATCATTTTTCACTCTACCAATTAAATAAAGTTGTTCTTTCGCTCTTGTTAATGC 
TACATAGACTAATCGCATTTCTTCTGACACAAGTTCTTTTTCGGCAACAGCTCTATATGC 
AACCGAAGCTAAAGATGGAAATGCCATTTCTTTATCCACATCAAAATAATCCATTCCGAG 
ACCAAATTGCTGATTTAAAATAACTGGTTGTTTCAAATCACGTTTATTAAAATCTTTTGA 
CAATCCAGAATAAATGACAAATGGAAACTCTAGACCTTTACTACTATGAATTGTCATCAT 
TCTAACGACATTATCGTTTGGACCAACTACATTTTCCTCACCAAAATCTTTGCCTCTTTC 
AATGAAT TCATCGATAAAACGAATAAATTGATATAAACCTCTAAAACTTGAATT CTCAAA 
CTCGATAGCTTTATTAAATAAACCATAAAGATTTGCACGTCGTCCACGTCCACCAATAAG 
TCCACTAAAGTATTGAATAACATAATGATC 



LOCUS 83 



GAT CAACTTAATATAATG 

AATTCGGCAACAGAAGAGCATCATCATAAAGATTATATTAAACTATATAATTTAGGTGGC 
GGTGCTGCTAAAAAAATTGCAATAGAGGTTTTATTGGGGAAGGATAAAGTCATTCAGAAA 
AAATACGTGCATATTTTACCTAGTAAAGAAGGGTACATGTTACCAATTAATAAAAATGTG 
TACGAAGAATTAGAAAGAACGATTGAGAACAATGGTCATGAAGCTGATTTGAATGTACGT 
ATGACTTATTATCATAATGTAAGTCGCAAACAACAGGAAGTTATATTAAAAGGTCAAATC 
GAC CGTTTTAATACTTATAATAATAAAGAAAT TTATGATT TGCAGTTTATCTAAAAATTG 
ATTTAAGAGGGTAGTTGTTTATTGCGAAAAATATCATTCAATTTTAATGAAATAATGGCG 
TCATTACTATAAAATATTACTTTATGTTGTAATGCATTTTTCTATAAGATAGAACTAAAA 
GGAGGGGCAAAGATGCAAATTAGACAAATACATCAACATGACTTTGCTCAAGTGGACCAG 
TTAATTAGAACGGCATTTGAAAATAGTGAACATGGTTATGGTAATGAATCAGAGCTAGTA 
GACCAAATTCGTCTAAGTGATACGTATGACAATACCTTAGAATTAGTAGCTGTTCTTCAA 
AATGAAGTTGTAGGGCACGGTTTACTAAGTGAAGTTTATCTTGATAACGAGGCACAACGG 
GAAATTGGATTAGTGTTAGCACCTGTATCTGTTGATATTCATCATCAAAATAAAGGTATT 
GGGAAGCGATTGATTCAAGCATTAGAACGAGAAGCAATATTAAAAGGATATAATTTTATC 
AGTGTATTAGGATGGCCGACGTATTATGCCAATCTAGGATATCAACGCGCAAGTATGTAC 
GACATTTAT CCACCATATGATGGTATAC CAGACGAAGCGTTTTTAATTAAAGAATTAAAA 
GTGAACAGTTTAGCGGGAAAAACAGGTACCATAAATTACACATCTGCTTTTGAAAAAATA 
TGATTTC^AGCTAGGATTACATTAGGTAGAGTTCATATTAATAATAAAAAATGTTTGCAA 
TCAAATCGTACGTTGTCGTTTGTAATTCTTAAAATAGCAATAAATAAAATGTTTGTTAGT 
AAAGTATTATTGTGGATAATAAAATATCGATACAAATTAATTGCTATAATGCAATTTTAG 
TGTATAATTCCATTAACAGAGATTAAATATATCTTTAAAGGGTATATAGTTAATATAAAA 
TGACTTTTTAAAAAGAGGGAATAAAATGAATATGAAGAAAAAAGAAAAACACGCAATTCG 
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QAAAAAATCGATTGGCGTGGCTTCAGTGCTTGTAGGTACGTTAATCGGTTTTGGACTACT 
CAGCAGTAAAGAAGCAGATGCAAGTGAAAATAGTGTTACGCAATCTGATAGCGCAAGTAA 
CGAAAGCAAAAGTAATGATTCAAGTAGCGTTAGTGCTGCACCTAAAACAGACGACACAAA 
CGTGAGTGATACTAAAACATCGTCAAACACTAATAATGGCGAAACGAGTGTGGCGCAAAA 
TCCAGCACAACAGGAAACGACACAATCATCATCAACAAATGCAACTACGGAAGAAACGCC 
GGTAACTGGTGAAGCTACTACTACGACAACGAATCAAGCTAATACACCGGCAACAACTCA 
AT CAAG CAAT ACAAATGCGGAGGAATTAGTGAATCAAACAAGTAATGAAACGAC TTCTAA 
TGATACTAATACAGTATCATCTGTAAATTCACCTCAAAATTCTACAAATGCGGAAAATGT 
TTCAACAACGCAAGATACTTCAACTGAAGCAACACCTTCAAACAATGAATCAGCTCCACA 
GAGTACAGATGCAAGTAATAAAGATGTAGTTAATCAAGCGGTTAATACAAGTGCGCCTAG 
AATGAGAGCATTTAGTTTAGCGGCAGTAGCTGCAGATGCACCGGCAGCTGGCACAGATAT 
TACGAATCAGTTGACGAATGTGACAGTTGGTATTGACTCTGGTACGACTGTGTATCCGCA 
CCAAGCAGGTTATGTCAAACTGAATTATGGTTTTTCAGTGCCTAATTCTGCTGTTAAAGG 
TGACACATTCAAAATAACTGTACCTAAAGAATTAAACTTAAATGGTGTAACTTCAACTGC 
TAAAGTGC CAC CAATTATGGCTGGAGATCAAGTATTGGCAAATGGTGTAA.T CGATAGTGA 
TGGTAATGTTATTTATACATTTACAGACTATGTAAATACTAAAGATGATGTAAAAGCAAC 
TTTGACCATGCCCGCTTATATTGACCCTGAAAATGTTAAAAAGACAGGTAATGTGACATT 
GGCTACTGGCATAGGTAGTACAACAGCAAACAAAACAGTATTAGTAGATTATGAAAAATA 
TGGTAAGTTTTATAACTTATCTATTAAAGGTACAATTGACCAAATCGATAAAACAAATAA 
TACGTATCGTCAGACAATTTATGTCAATCCAAGTGGAGATAACGTTATTGCGCCGGTTTT 
AACAGGT71ATTTAAAACCAAATACGGATAGTAATGCATTAATAGATCAGCAAAATACAAG 
TATTAAAGTATATAAAGTAGATAATGCAGCTGATTTATCTGAAAGTTACTTTGTGAATCC 
AGAAAACTTTGAGGATGTCACTAATAGTGTGAATATTACATT C CCAAAT CCAAATCAATA 
TAAAGTAGAGTTTAATACGCCTGATGATCAAATTACAACACCGTATATAGTAGTTGTTAA 
TGGTCATATTGATC 



LOCUS 84 



GATCAGATTTATTAGACAGTATTCCAGATATACCCACACCAAAGCCAGA 

AAAGACGTTAACACTTGGTAAAGGTAATGGATTGTTAAGTGGATTATTAAATGCTGATGG 
TAATGTATCTTTGCC TAAAGCGGGGGAAACGATAAAAGAACATTGGTTGC CGATATCTGT 
AATTGTTGGTGCAATGGGTGTACTAATGATTTGGTTATCACGACGCAATAAGTTGAAAAA 
TAAAGCATAATTATATTGGGGGAAGAGCATCTATATATTTTTTTAAGTATATAAGACGTC 
TTATTTCCCCTTAATTTATTGTGAAGTATATGCAAAATGCAATGAATAGATTGTCCATCA 
TTTTAACGTTATAATGAATTTAACGACTTAGAACTACACAAGTAAAGGAGAATGAAGATG 
T CTCGAAAAACGG CGCTATTAGTTTTGGATATGCAAGAAGGTATAGCGAGTAGTGTAC CT 
AGAATAAAAAATATTATTAAAGCGAATCAGAGAGCAATTGAAGCAGCAAGACAACATCGA 
ATACCAGTCATTTTCATACGTTTAGTGTTAGATAAGCATTTTAATGATGTCTCCTCGAGT 
AATAAAGTGTTTTCAACAATTAAAGCTCAAGGATATGCGATTACTGAAGCAGATGCATCT 
ACACGAATACTTGAAGATTTAGCACCACTAGAAGATGAGCCGATTATTTCTAAGCGACGC 
TTTAGCGCATTTACAGGTAGTTACTTGGAAGTTTATTTACGTGCAAATGATATTAATCAT 
TTAGTATTAACGGGTGTCTCTACAAGTGGAGCTGTATTGAGCACGGCATTAGAAAGTGTA 
GATAAAGACTATTATATTACTGTTTTAGAAGATGCTGTTGGTGATAGATCAGATGATAAA 
CATGACTTTATTATTGAACAAATTTTATCACGCTCATGTGACATTGAATCCGTAGAGTCA 
TGGAAAAGTAGTTTATAGTTAATATAACGTCAATTAAAGCTCGGCAGTAATGTTTGAGAA 
TAAGTACATTTGCTCATATTTATAAAATGTGTGAGATGGCAATTGAAACGGATATGATGA 
GGAACATTTGAACATAAAATAATATATTTATATAAAACGACCCGAGGCGTTCGAACTGAA 
TGCCTCGGGTTTAATTGAATAAGAAATCGGACTTATGAACAGAAATATGTTTAAGTCCGA 
ACT CCTTGTTTATACTTATAAATTTTACGGGTTTAATATAATACTTATTTAC CTGTAATA 
TATGATAATTCTT CAGCGGCAGCTGCGTTGATAGTTCTATGAGAAATGATAC CT AAT C CT 
TTAACATTGGATTCTGAAATAACGATAGAACCATCACTGTTAACTTTTTCAACAAATGCT 
ACATGACCGTAATGTTGATCTGCACCAAATTGTCCAGCCTCAAATACAACAGCAGCATGA 
CGTTTTGGTGTATGACTTACTTGATAATCACGGTATTGAGCTCGATTATTCCAATTATGT 
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GCAT CACCTAAATCAC CTGAGATAGATGTACCAAATTGTTTCATACGGTTATATACGT AC 
CAAGTACATTGGCCATGTGGATATGGCATACTATCAGATACCTCACGGAAAGGTTTGAAT 
TCATCTGATGAATCATCATAATCCTTGATAGAACGTTCATATTTATCTAAATCTGGCATG 
CGTTCATCGTCAAACTGAGTTAATTGATAGTGTTTAATAATACTGTTTAATTTCTTAGCA 
TAGTTTGGATCTGTAGCATATGTTTTAGATAAGTGTGATGTTGCATCTTTATAAGAATCG 
GCTTCCGATTTCCATGTTGGTTTATAAATTGTTCGATTGCCATCAATACCATTTTTAATA 
AGGTCAGAGTAAT CTTTTAGTGATTCTTTCGTGCTTGGATATTTTCGGAAT C CAGCATTA 
ATACTATACAATTGATTAC CAT CAGCTTCTAATGTGTTAAAAGGAACAGAATTCCCTTCA 
AAAGCACCTTTGATACCGAATAAATTATGGTTTGGTGACTTAGCTAAAGCACTACGACCT 
GAGTCAGATTCTAAGATTGCTTGGGCAATCATGACAGACGCATAAATATCGTTATCTTGA 
CCAATGCGATGTGCATCTTTAGCAATTGATTTGACAAATTGACGTGTATCTTTTGAGTCA 
ACAACGTTAAATTGTC CGCTATCATCATTGTTAGATATACTAGGATCTGTTT CGAATAAT 
GATGTTGCACGTGTATCCTTTTGATTAACATCGTTATTGAATGATTGAGCAGGTTTAGAT 
TTATGTTTCAATTCATCTTGTGTTGGTAACTGTGGATTCTTTGTATTAGATTTTTCATTT 
TTGTCTTTTTTAGATTGAGATGCATAATCTTTTTGTGTTTTCTTTGCATCTTCACTGTAT 
TGATC 



LOCUS 85 (F126) 



TGGATCATTATATAATGCTGGATAATCATCGTTATATTCTAAGGTGCAAGTTACACCATA 
CATATCCTCTAATCCTTTTGATAAACGTTTAATTTCTTTTTCAATTGTTGCTTTTGTAGC 
ATCTGTTAATCCACGTACATC^CCTTCAATTTC^^ 

ACCTTTACCGTCAAATGAACCGATTGTGACAACACCGGTTTCAAATGGACTTAGTCGTCT 
AGATACAACTGTTTGTAACGCTGTGACGAAGTAGCTACCTGCAACAATGGCATCATTGGC 
CATATGTGGTGATGAACCATGACCACCTTTACCTTGAACTTTCAATTTGAAGAATGCGCG 
TCCTGTTTGAACATAACCAGGTCTGTAATACACTTTACCTGTTTTCATTGTGCTCATGAC 
GTGTACACCTAATACATGATCAACAC CGT CTAATACAC CATTTTCAATCATTGTTTT AGC 
ACCACCTGGTGGTACTTCTTCAGCTGGTTGATGTATCACAACGACTTTTCCTGTAAAACT 
ATCTTTCATTTCAGCAAGCGTCTCTGCTAATACAAGCATGTATGCTGTATGTGCATCGTG 
ACCACATGCGTGCATAACACCTTTATTTTGTGATGCAAAAGATAATCCTGTATCTTCAGT 
AATGGGTAATGCGTCAAAGTCTGCACGGATTGCTAATGTTTTACCAGGTTTCCCTGAATC 
AATCGTTACTTTAATTCCACGTGGTCCGACATTCGTTTCTACTTCCACATCTTTACCTTT 
GTAAAATTCAGCGATGTATTTCGCCGTTTCATCTTCATGAAAAGATAATTCTGGATGCTG 
ATGTAAATAACGT 



LOCUS 86 



CCTGTGTAAGCGTGAATTGTAGTCATTAAACCTTCAACTAAACCAAAGTCATCGTTTAAA 
ACTTTAGCAACTGGTGCTAATGAGTTTGTAGTACATGAAGCACCTGAAACAACTGTTTCA 
GAACCGTCTAACTCTTGGTGGTTAGTGTTGAATACGATTGTTTTTAAGTCACCAGTAGCT 
GGTGCTGAGATTAATACTTTTTTAGCGCCTGCTTCAATATGAGCTTGTGCTTTATCTTTA 
TCAGTGTAGAAACCAGTACATTCTAATACTACATCGATATTTAAGTCTTTCCAAGGTAAT 
TTGCTTGCATCTGGTTCACTGAATGATTTAACTTCTTTACCATTTACGCGGAAACCACCA 
TCAACTACCTCTACTTCACCTGTGAAACGACCTTGCATAGTGTCATATTTTAATAAATGC 
GCTAACATGTCGTCATCTGTTAAGTCGTTTACTGCTACAACTTCAAGACCTTCTACTTCT 
TGAATTCTTCTGAATGCTAAACGACCAATTCTACCAAAACCATTAATTGCTACTTTTACT 
GCCATTATAATGGCCTCCTTTAAAATGATATTTAAAAAGTATTAAACTTTTTATCTCTTA 
TTCAAGTATTATCTTTGCTGCGGCTTCATCAGTGATTAACACTGTATTCTTGGGTGCAAT 
CGTCAAGTATGCTTTAATTGCTTCACCTTTCGATTTGCCTCCTGCAACTGCAAAAATAAA 
GTCTTTTGATTCAAGGTCTTCTAATTGAAGTCCAATTGTTTTAACCTTATGGACAATTTG 
ACCTTGTGTATCAAAATAATAACCAAATGCCTCTCCGACAGCTTGATGATGTTG7AGTTG 
TTCAATGACCTTTTCAGGTGATTGACGTCGATGCGCCATCTTCAGCGCATCACCAATGCC 
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GTGTAATATAACGTTTGCTTGTTTAATTTTGTCTAAAGTGTTTATGACTGATGGCTCTAA 
CAACAATGTATTATATGTTGTTTCACTGACATTATCAGGTACATACATCGTCGTATAATA 
ACCGCCAGCTTGTTGTGCCATACTGGCTGCAATTGTGTTTGCCTGAAAGACAACATTTTC 
GCCTAGTCCACCTCTGGCTGGTACGAAGAATACATTATATGGTAATAAATGAATTGCTTC 
ACTAACACATGCCATCGTGGATCC 



LOCUS 87 

TGACGCTGCTTTTGTAAATACATATAATTTTTCCACTTCATGATTTAATTCGTTCGCATG 
ATCTTTGTAATTTCTACCAAAAGCA^TCACATTATTCGGAGGTGTTACTGGTGGTAAAAA 
TTCAATGTCATTAAATGAAATTTTATAGTCTTCAGCTTTGCCGCTATCTTCTGCTGCTAC 
AACTGCTTTACGTACTTGTTCTTGAAAATCTAAAGTATGATTTTGTTGTAAACCAGCTAA 
CAATGTTTTAGGATGGAAATCTCCTTCTGCAAAGTCAGCAAATACTTGTGTTAAATCCCA 
TACAGCATCTTCGCGTTTTACTTTAACGCCATATGAAGTTTTGTCATTATACTTGAATGA 
TAAGAATTTCATTCATTCTCAACTCCTCGTCTTTATCTTAATTCACATTATAACTTTTTT 
CGTTATCAAATAACAAATAAATAAGTAAGACAATTTTGAAAATGAGTTGTGTTCATTCTG 
CTACAAGGACTTTGCACTTAATCGAAATTATTTTTTATTCTTTTGAAAATCAAAATACTA 
TAGTTGCAATGTACCAAATTTGAAGAAGTATAAATAACCTTTAACTTCTTTATTAAGAAT 
CGTTTGAAGCGTATTTTGATAATATTTCATCTGTATCTTATATTTATTTTTTAATTGTGT 
ACCAATTTCTTCATCTGTCATCCCACGGCGACGATTAAATGCATCGGTTTTATAGTCTAC 
AAAATAATGCACACCATCTTTAACAAAGATTAAGTCAATCATACCTTGAATAATTGAGAC 
GTCTTCGTCTCCTTGTGGCAATTGGTCAACTAATGCTTGGTTAACTACAAACGGTAATTC 
ACGATAAACTTGCTCTGCTT CAGCAATAAT CGAATATAACT CACTATTGATAAATGTCAT 
TATTT CAT CCATACGGATAT CTTTTTTCGCATCTGCTT CGATAATATGTTTATCGATTAA 
TCCATCGATATACTGATGTAACTCAACTTCAGATATGCGTTCTTTTTTGAATGGTAAATG 
TTGCATCACTGTATGCATTAACGTACCAATTTCATTCGCTTTTCGTTTACCTTGTTCACT 
TAGAAATTTAGGTCGTTCATACGTTGAAAAACCGATACGATATTGCCTTACTCGTTCGTA 
ACTTGTGCCACTTTCTTCTGTTTCATATTGTCTTTTCAATTCAGAAACAGATTGTTTTGA 
GGGCTTTT TAGTATCATTTACATATGGATAT CGATAATCAAGTTGGTGTTTAATTTGTGC 
TTTAACATCTTCATTACCATTTTGCATAGTTTCTAATTGATTAACCGAACGATATTCATC 
ATTATCTAAAATGGTTTCTGTAGACACATCTTCAAAGTACACAATTGAAATATTTACATT 
CGGACGACTACTATCTTCAATTTGTGCTATATCTTTTTCAAATTTTAAATCATCTGGAAT 
TGACGCAGATTGATGTTTAGATAAAATACTATAAATAAGATGGAACGGATTTGGTGAAGT 
T AATCGTTCATTGACAGCAATGTGCT CACCAGAAATAGACAATTGCTCTAGTT CTAGTAA 
TGATTTATCATTTTTCACTCTACCAATTAAATAAAGTTGTTCTTTCGCTCTTGTTAATGC 
TACATAGACTAATCGCATTTCTTCTGACACAAGTTCTTTTTCGGCAACAGCTCTATATGC 
AACCGAAGCTAAAGATGGA7UVTGCCATTTCTTTATCCACATCAAAATAATCCATTCCGAG 
ACCAAATTGCTGATTTAAAATAACTGGTTGTTTCAAATCACGTTTATTAAAATCTTTTGA 
CAAT CCAGAATAAATGACAAATGGAAACTCTAGACCTTTACTACT ATGAATTGTCAT CAT 
TCTAACGACATTATCGTTTGGACCAACTACATTTTCCTCACCAAAATCTTTGCCTCTTTC 
AATCAATTCAT CGATAAAACGAATAAATTGATATAAAC CTCTAAAACTTGAATT CTCAAA 
CTCGATAGCTTTATTAAATAAACCATAAAGATTTGCACGTCGTCCACGTCCACCAATAAG 
TCCACTAAAGTATTGAATAACATAATGATC 



LOCUS 88 

GATCCTCTAAAGTGATTGTCCCACCACATGCTTTGACAACATTGACTAATTGTTTCGCAA 
TGTCACCTTTATAAAATGCATTAAACCCTTGTTCTCTTAATATTTGAAATGTCTTACCTA 
ATTCGGGTTGTACAATCC^ATCACCTTCACGCCAATATTGATTTTCATGCGTAAATACTT 
GTGCCGTTTCATGATACTTTGTCAATCGTGCGTGTTGCTGGCGCGAATATTTTTCAGTAG 
CCCAATTGGCTGCATGACCTTCAATGGCTAGTTCAATTGCAGGATTAATTAAATCTTCCA 
ATGACAATTTAGCATAACGCTTGTGAATATAATCAAACAGCTTTGGAATTGCTGGCACAG 
CGACAGTTTTAC CATGTGTAGTCATATCAAAAAATGATTTATATTCGC CTGAATCAT CTA 
GATAAAATTGTTTGTCTACATGTTCAGGTGCTGTCTCACGTGCATCAAACGCAGTTATAC 
TGCCAGTACTTTGCTCATAATATAGCAAATACCCGCCACCACCAATACCTGATGCAAATG 
GTTCTACCACATTCAATGCCAGTTGAATTGCAATCACTGCATCCATGGCGTTGCCACCTT 
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GATCTAATACATCCTTACCAATTTTAGCCGCAAGAGGATGTGATACGGAAATTAACCCTT 
CTTTAGATGTTTTTGTCTGTTTGTCATTTAAGTTAATGACCATACTATATCCTCCTACTT 

tctgttaaatatttaaaacattattgattaatggctttttctactttttctaaatcttga" 
cgttgctcgttaccagtatcgacaagtggtgtaatcggtgatgcaattttaaatttatcg 

CCACGATAAAACTTAATAAATTGATCCTGATCTATCGCATTAACTACTGCTTGTCTCAAG 

TTTGGATGCGTCTTAAATATACCTTTTTTAATATTTAGCATTAAAAAGACTGACTTGCGT 

CCATTTTTGCGAATAATGCTTAAATTTTTATCCGACTTAATTAAATCAAAATGTTTTTGA 

TTCACATCTGCCAACATATCAATTGAATGATTTCTAAGTTCTGACAATGCATTATTCGGG 

TCACCATTAAACTTCAATGTAATATTTTTAATTTTAGCTGGTCCATAACTACCTTTTTCT 

GTTTCGTTGAATCCTGGATTACGTTGAAACGTTGCTTGATATGC&TTTTTCTGTGTCATA 

ATGTATGCGCCACTTGCATACAGCGCATTTTTCCCATCTGAATTTGCAGGAATTGTACTG 

CTAT CCCCATATC CTTTTGGATATT CTTGATTT ACTTGATTAACAAATTTTTTAGATAAA 

ATGCCTGCCGAAGAGTGTGTTAAGTAATTTACCTCTCGAGGCATCGATTGATCTGTCGTA" 

AT TTTAACAATTTGATAAATACCGT CT TT ATTATTTACTTT TTGACCAT C TGTCGTT AAC" 

GATTTGACGTTATAAGCTTTAATCAACTTATCATAGATTGATTTATCGTCCTTGTCTTTC~ 

TCTTTACGCAACTGATCGATGTCCTCATCTTTTAATATCTTGATGTCATTTATATGTTTG 

TGCATATTGTAAGTATTATTGTTAGGCACAGACTTTTTATCACGTGCTCTATCTAAAGAA 

AACTTAACATCTTCAGCCGATACACGCTCTCCAGTATTACGTGCTTGTCCATTGACCACT 

TTCGCAAAATAATCATCATCTCTTAACAAGAAATAAAATGCTTTATTGTCCTTATTCACA 

GCATAATCATGACTTAACGAACCTTTCGTTGTTAAATGATCATTTTCATCTAATAATAAT" 

aaccttgtgtacatattcatattaattgaatatactgacggcgcaattgaacgtattgga" 

tccaatgtaggaatttcaccatcttgttgtgtcatcacaagtggccgcgtatctcgttct 

ctactattgttgtaatcaaattgttgccatattaatgcacgtgaatttggcaatccaaca 

ctatttttatctaacactttattgtcatatactaaattcttttttgatcgatataaaggc 

gccatataccctttatcaaatacaacttcatcttcaatttgcttatatgtttgtttaaca 

tctgcttcattttgagtagaagctttatttaacaactggtctacatgtttatctttcaat 

AAACTATTTGATCCTGTAGAACTAAATAATGCCGTCATAGCATAGTTCGGGTCACCAAAC" 

ACTGTCATCCAGTCATCAATTTGGATATCATAATTGCCGGCTTGACGTTGTGTACGATAG" 

CTACCATAATCTGGTTGGATATTCATCTTCACGTTAAATCCTGCATTTTCCAATTGATCT 

TTAACGATATTCATATCATTTTCATAACTTGCTTGTCCTAGGAAATGTATTGTTGGTCGC 

TCGCCTTTCACTTCAACTTTCGATGACTTTTGAGCCACTTCTGATTTCGTAGGGACACCA 

CAACCACTTAATACCAACGCTAAAACTATAATTGCGATACTAATGATTTTCTTCACATCT 

ATCCCTACCTTTTTAATGAATTCTTGGATCTAGTGCATCACGCACTGCATCAC CTAT AAA 

ATTAAATGCTAAAACGACGAACATAATACAAACACCAGGTACAATAGCTAAATTACTGTG 

CGTTTCCAAGTAGTTACTACCGGTACGTAAAATGTTGCCCCATTCAGCTACATCAGGTGC 

AACACCAAGTCCTAGGAAACTTAAACTACTTGTTGTTAATACAACCACACCTATATTTAA" 

TGAAAAACGTACAAT CATAGGCGCAATCGCATTCGGTAAAATATAACGC CATATGATATT 

CCAAGTGTTTTCACCAGTGATACGTGCTGCATCTACATATTCCATGCGTTTAATTTCTAA 

AACACTGGCACGCATTGTCCGTGCAAATGATGGTATATTACCGATACTTAAAGCAATAAT" 

TAAATTTGGAATACT TGCTCCAAATGATGCAATAATTGC CACCGCTAACAATAATGATGG 

AATTGCAAACACTACATCTAAAATTCGCATTATTAAATTATCAATATGATTAAAATAACC 

TGCGATAGTGCCTAGTAACACACCAAAAATAACTGCAATAACTACTGAAATAATTGAAAT 

TGAAAATGTCAGCTTCGTTCCTACAACTACGCGTGTAAATAAGTCTCTACCGAAATCATC 

AGTACCAAACGGATAGGCTAGACT CGGT C GATGTAACAGTGCATTGAACTGATTTTTAGT " 

AGCCAATGTCGTATCAAATGTAAATTGTGACACAATTGATAATGTCAGCATGTAGACTAA 

AATAAGTAACCCGATAATCGCAATACGATGTCTAGTAGTTTTTCGTATAAACGATTCCCA 

CCCGTTATAACTATGTATTTGCGATGTACGTTGGTAACGTCTAATACTTACAAACATTAA 

TAATGTAAATACGTTGCCTGTTAATGTCATCAACAATAACAACACTTCGACGATACGTCG 

CCATAGGTCATGATGCTTCCATGTTTGTTCCGTTGTTAAAATAATAATTAAAATGATGGT 

TAAAACGATTAGCAATGTTTCAGCAATATAGAACGTATCGGCCACATAACCTTTAAAAAG 

ATTTAATGCACTCGTTAATATAACTAAAATATAAGTTGCTATGGCGTAACTTGCGAATAA 

TTTTAAGGAAGCTATCTTTGAATTAAGTTGTGCCATATGCCTCACTTCCTTTCGTTGATT " 

TCACTACGTAATTTTGGATCGATTAAAGCATAAAATATATCAATAATTAAGTTTGCTAAA 

GAT ATTAC AAT TG ATAT AT AT ACGA C C C CACC CATGA CTG CTGGAAT AT C AGGT ATT AGT 
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TGTTTTTGGACGATATAACGCCCGATACCATTAATGTTAAATACTTGTTCCGTCACTGCT 
GAACCGCCTAGTAACTCTGCCACTAGAAGACCAACTAACGTTACAATTGGAATAATGGCA 
TTTTTCAAAATATGTTTAATAACAACTTGTGTCGTCGATAATCCTTTTGCATAAGCAGTT 
AAAACATAATCGCTGCGCATTACTTCAAGTACAGAAGACCTTGTCATACGCGTGATAGAA 
GCAGCAATACTTGTTC CAATGACAAGTACAGGTAAAAT CAACGATATTGGATGTTCTGGC 
ATATAAGATGGTGGCAAAATATCCAATTTCAATGAGAACGCTAAAATGAATAATAGCCCT 
TGCCAGAAACTTGGAATAGATAAACCAATTAATGCAATTATCATTAACGTGATATCAAGC 
CAACTATTTCGCTTCATCGCACTGATAATACCAATTGGTATTGCAATAATTAATGCCACC 
ATTAGCGCTAATACTGCGACAATTATTGTAATTGGAATTCTTTCGCCAACTGCTTTAGTC 
ACAACCTCATTCCCTTTGTAAGTCGTACCTAAGTCAAAGGTAAAAACACCCTTGATGGTA 
TCCCACAATTGAATAAAATAAGGTTCGTTAAGATGATGTAATACATTGAATTGATGTATC 
TGTGCCTTTGTTGCATTTTGTCCCAGTATGCTATAAGCCGCATCAAGCGGTGAAAAATAC 
AGAATGGTAAACACACTGACAATAACACCAATGATGACAATCACAGC CATGACAATTCGT , 
TCAAAAATATATCTAACT AATGGCTGTAAATAAAAAGT CAATAAGATGAACAT CGGCAAG 
GCCAATATCA 



LOCUS 89 



ACGGATTGCTGTATTGAGTTGGTTATCATTATGTATATGTATCGCTTTAGCGCTCATATT 
ATATGCATTACCATATCTCATTCTCGGTAGCAATAATTGGTCTTTTGTACTGACTTGGCT 
ACCAATAGAAATTAAATTAGCACTAAT CACAACATTAATTGCATTATT CAGTACATTAAT 
TGTAATTCTGTTATT CCTT CATACAAAGATAACGAAGACATAATAAAAAAGACTTGTTCG 
AGCCGTGCGTTTGATAATATATCATCCACGATTCGACCAAGTCTTTATTCTTTGTATATT 
AAACGGATAAATTATTATTTAATTGGATTCATGC CATCTTTC CAAGTTTGATAAAT CAGA 
GTACCACCTTGCGCTTTAAACTTCTCATTGCTTACGCCACGTTCAAATGGTTGCGCAGGT 
TGAATATCAATATTTGGTTCAACACCAAGTTGTTCTTTATACCATTCTGCAAATTCAGAA 
CCTTTAACAGGTGCATCATCTGCTACATTATAGATACCATTTTCAAAATGAATAGCTTGA 
ATAGATGTTTC^CTGCATC^TCAAGATGCAC^AATGATGTTACGCCATCTGAAAGTGTC 
ACTTGACCATCCATAAATTGATTATAAATCATGCCATCTTTTCCGTACCAAGTACCTGGG 
CCATATAACCAGCCAAAACGTAAAAGAACGTATTCATCCATACGAGCCGTTTCTTCTTCT 
AAACCAACCACACCATCAACCGTTACTTTTCTATCGCCAGTTGAGTTAAAATCAAGTGAA 
GTTTCCTCATTTGCTAATCCTTCGCCAGGTTCATACATAAAGGCAATACTTTGGGCAATT 
ACTTTCTTAACGTCATGCTTTTTCGCCGCATCAATTAGGTTTTTAGAACGTTCAATACGT 
ACTTTCGTATTTGCTGCCATATCAACATTTTTTAAATCCGTAATTTGATTGATAATGATT 
TCTGGTTTAAAATCTGCTAACGCTTGATCAATAGTATCAGCTTTTAATATATCACCAATA 
TATGCTTTTACATTAACAGCAGCTAGCTTTTGTTGACCATTCTCAGATGTAGTAAAACCA 
GCAACCTCATGCCCCTCTTCTTTTAGTCTTTGAACTAATTTAATGCCAATAAGGCCCGTT 
GCACCAGTTACAAAAATTTTACTCATTATAAACACCTTTTCTCTATTTGTCTTTTTAATA 
TAATTACTTGCTTGATGAGTTTACAAAATTCACGTGAGACTTCCAAATGATTTGCCTCAA 
AATTTTTCAAAGTGTCGTCGTAAAAACTGTCTAGTAAATACTAATAGTATGTCGTAGACC 
TATGACAAAT CTGAATT ATGACGAAGAT CAAT CAAGAAAAACAGCACCAAGATCATTTCA 
ATTTGAAAGTACCTTACTGCTGTTCTTTATTTATTACATTTCAATCTTAA 



LOCUS 92 F102 



CCTGTGTAAGCGTGAATTGTAGTCATTAAACCTTCAACTAAACCAAAGTCATCGTTTAAA 
ACTTTAGCAACTGGTGCTAATGAGTTTGTAGTACATGAAGCACCTGAAACAACTGTTTCA 
GAACCGTCTAACTCTTGGTGGTTAGTGTTGAATACGATTGTTTTTAAGTCACCAGTAGCT 
GGTGCTGAGATTAATACTTTTTTAGCGCCTGCTTCAATATGAGCTTGTGCTTTATCTTTA 
TCAGTGTAGAAACCAGTACATTCTAATACTACATCGATATTTAAGTCTTTCCAAGGTAAT 
TTGCTTGCATCTGGTTCACTGAATGATTTAACTTCTTTACCATTTACGCGGAAACCACCA 
TCAACTACCTCTACTTCACCTGTGAAACGACCTTGCATAGTGTCATATTTTAATAAATGC 
GCTAACATGTCGTCATCTGTTAAGTCGTTTACTGCTACAACTTCAAGACCTTCTACTTCT 
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TGAATTCTTCTGAATGCTAAACGACCAATTCTACCAAAACCATTAATTGCTACTTTTACT 
GCCATTATAATGGCCTCCTTTAAAATGATATTTAAAAAGTATTAAACTTTTTATCTCTTA 
TTCAAGTATTATCTTTGCTGCGGCTTCATCAGTGATTAACACTGTATTCTTGGGTGCAAT 
CGTCAAGTATGCTTTAATTGCTTCACCTTTCGATTTGCCTCCTGCAACTGCAAAAATAAA 
GTCTTTTGATTCAAGGTCTTCTAATTGAAGTCCAATTGTTTTAACCTTATGGACAATTTG 
ACCTTGTGTATCAAAATAATAACCAAATGCCTCTCCGACAGCTTGATGATGTTGAAGTTG 
TTCAATGACCTTTTCAGGTGATTGACGTCGATGCGCCATCTTCAGCGCATCACCAATGCC 
GTGTAATATAACGTTTGCTTGTTTAATTTTGTCTAAAGTGTTTATGACTGATGGCTCTAA 
CAACAATGTATTATATGTTGTTT CACTGACATTATCAGGTACATACAT CGTCGTATAATA 
ACCGCCAGCTTGTTGTGCCATACTGGCTGCAATTGTGTTTGCCTGAAAGACAACATTTTC 
GCCTAGTCCACCTCTGGCTGGTACGAAGAATACATTATATGGTAATAAATGAATTGCTTC 
ACTAACACATGCCAT CGTGGATCC 



LOCUS 93 H128 



GGCTATCTATCAAAATAAAGATGGTCATTTAAAGCGTACACTTCGGGTGCGTGATTTCTT 
AGCTTTAGGTGTAGGAACAATTGTATCGACATCTATCTTTACGCTACCTGGCATTGTTGC 
TGCAGAACATGCAGGACCGGCCGTTGCGTTATCATTCTTACTCGCTGCTATTGTTGCTGG 
TTTAGTTGCATTTACTTATGCAGAAATGGCTGCCGCTATGCCATTTGCAGGTTCAGCCTA 
TTCTTGGGTCAATGTATTATTTGGTGAATTTTTTGGATGGGTTGCCGGTTGGGCTCTATT 
AGCTGAATATTTTATCGCCGTAGCCTTTGTTGCATCAGGATTCTCAGCGAATTTACGCGG 
ACTTGTGAAACCAATTGGCATCGAATTACCTGCAGCA^ 

TGGCGGTTTTATCGATATTATTGCTGCTATCGTTATTTTATTAACTGCATTATTACTATC 
ACGTGGTATGTCGGAAGCAGCTCGTATGGAAAATATTTTAGTTATTTTAAAAGTATTAGC 
TATTATTTTATTTGTCATCGTAGGTTTAACAGCAATAAATGTTAGTAACTATGTGCCATT 
TATTCCAGAACACAAAGTAACTGCTACAGGTGACTTTGGTGGATGGCAAGGCATATATGC 
TGGTGTTTCAATGATTTTCTTAGCGTATATCGGTTTCGATTCTATCGCAGCAAACTCAGC 
AGAAGCACTTGATCCTCAAAAGACAATGCCTAGAGGTATTCTTGGTTCTTTAAGCGTTGC 
TATCGTATTATTTATTGCTGTAGCACTTGTGTTAGTTGGTATGTTCCATTACTCACAATA 
CGCAAACAATGCTGAACCTGTTGGTTGGGCTTTACGTCAAAGTGGTCATGGTGTTGTAGC 
AGCTATTGTTCAAGCTATCTCTGTTATCGGTATGTTTACAGCATTAATTGGTATGATGTT 
AGCAGGCTCACGTTTACTTTATTCATTTGGACGTGACGGCT 



LOCUS 94 HA2 

GATCAAAATTAGGCTTGTTTGCTAATTTTACCGCATTACCATGTTCGCTTTCGCGGTTCG 
CAAAACCATCTAAAATAATTAACGCAGTTGGTTTCTTAGCCATGATTATTTTGCACCTTC 
TAACAATTGTACGAAATCTTCAACTTTAAGTGATGCGCCACCTACTAATGCCCCATCAAT 
ATCAGTTTGTGC CATGTATT CTTTAATGTTGTTAGGTTTAACACTAC CACCATATTGAAT 
ACGAGTTGCTTCTGATACTTCTTTGCTTGATAAGTCAGCAATAGTTTGACGTACAAATGC 
ACACATTTCATTTGCATCTTCAGATGTTGATGATTTACCAGTTCCGATTGCCCAGATTGG 
TTCATAAGCAATTACAACTGATTTAAGTTGATC 



LOCUS 95 HAS 



GATCTTAAACTTTATCTTTAGCTTTTTAGCTTCAATGTTCTTCTGCGTCATTTTTGATGC 
ACCTAGAAAATTATATCTATCATGTGGTTTCGTTGGTACGTGTGGATGGATGGTTTACAC 
CTTATT CTT CAACGGC TTTAATGTGCACACTATATACT CTAGTTTCTTTGGTAGTTTAG C 
ATTAGGCTTGTTAAGTCATTATATGGCTCGTAAACAAAAAGAACCTGCCATCATTTTTAT 
GGTAACGGGTATCATTCCATTAGTACCTGGTGGCTTAGCATACGATGCTACAAAAAATTT 
AGTCTTATTAAATTTCAGTACAGCAATCAATACCATGCTAGAGGTTACACTTATTGCAGG 
CGCCATCGCATTAGGTTTATTATTCGCCGACCAAATTTCCAAATTAATTGTTTCTGGGTT 
CGTGAAATCTTTTAAACGATTATAAATATTTGTTAGAAATGGCTCAGCCCTAACTCTTAG 
CAATTATATATAAGGTTCAGCTGCCTCGTCTTAAATGTCAATTTATAATACAAAAAATCG 
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CACGATACGCCTCCGAATGAAGAAGGTTTATTGTGCGATTCTTTTATTATTTAGTTTTTT 
CTTTTTCAGGTTCTTCAATCATATCATCAACTTCATTTTCACTTCTATTTAAAATCAAGC 
GACTTAATTCATCATTATCCATATTTTTCAATTTAGGATATCGAATCACAAAGAATATTA 
AACCGATGATTAACCAT C CAAGTAATGCAATATAAGACGGTGCAGTGAGTGCTGGAGGAG 
AACCTGGCACTAATAACAACGCTAAGAAAATGAATGATACAAATGAGCCGATAATAGCAA 
ACGTTTTGTAAACCGGTGCATACGTATTACTTTGTTTGTTATAACTGAATAATTTCGCTG 
CAGACAAAGATGTAATAAAGTAGGCAATGGATACACCAGTAGATGACATATCTACAATCC 
AAGTCAATGCAGTTCTT CCTAGCCAAGGTGCAAT TAACGACACTC CTACTAGGAAT ATGA 
TTGCGACATATGGTGTTTTGTATTTACTATGTAATTTACTAAACATTGTTGGCATAATAC 
CTGAACGTCCCATAGAAAATAACAAGCGACTTGAACTCATCAAGAATCCATTTAAACCAG 
TAAATATAC CCATCATAATTGCAATTGCTAATACACCTAATCCAATATAAC CAAATGCTG 
TTTGTGTAACAGCACCTGTTAACGACAACTGCCCATTTAAACTTTGATGACTTGTTGATA 
ACCAACCAGTGTATAAAATCATGACAACATAAGTTAATGATGCTGCTAATAAACTGTACA 
CGATAAGCTTAAATGTCTTGTTTGGTGCAAAGTTAAACTCTTCTGCTGTTTGTGGAATAT 
TATCAAAT CCAACATATGCC CATGGTGC CACGGATACAATAACCACAATAGACACTAACC 
ATCCTTTGCTAGGTTCAGCTAACGGTTGTAAATTTTCAAGTGCAAAATTATTACCAAAGA 
ATGAACCAAAGAACAT CAATAAT ACGACGATTAC CATCGCCACACAGAAATAATATTGTA 
ATGATCCAGATACACTTGCGCCACGAATCGTTACTAGCATGAATACAAGTAGTAATACGG 
TCGCAATAATGATTTCCGTAATATAAACGTCCCAGCCCGCAATGGTGTATAGTTTCCCAT 
TATTTAAGACATCTGGCAATAAGAATTTAACTAGTAAACTGAATGCGGTCGCATTTAAAG 
CAACGACACAGACATAACCAAAAGTTAAAAACCATGATGAGAAGAAACTGACATATCTGC 
CGAAACTTAAGAAACTAAAGGCAAACGCGCCCCCTGATACTGGAAATCTCTCTACTAATG 
CGCCATAACTAACCGCAATTAATATCATTAATAATGCACCAATAACTATACCAATTGATG 
CTGCAATCGGACCTGACTGCTTAATCCAGTCTCCTGGTAAGATGAATGCGCCCCATCCGA 
TACATGAACCATATGCAATCGCCCATACAAACTTTTCAGATAGGTTTTGTTTTAAATCGC 
CTCTATCTATTTGCTTATTCTTTTTTTCCATAAATAAAAACTCACCTCGAAGGTATTCTA 
TACCCAAAAGATGAGTTTGTAACTCTTTTTCTTGATTATTTTTATTAAAAATTTAATGTT 
TAGTTACATAGGTAATCTAAAGTTTTAAAATTTAACCAGCAAATTTGAATGTCGCAATGA 
TTAACATTATCCATCCAATGATGAACAATACGC CACCAATTGGCGTAATCG CACCTAAAA 
CTTTAATTTGAGTTAATACTAAAATATATAATGATCCACTAAAGAAAATAATACCAGCAA 
ATATTAACCAGCCAGCCCAGTTAACATTGATTGAAGTTGTACCACTAATTACACCTATAA 
TTAATAATGCTAAGCCATGGTACATTTGATACGTCGTTGCTTTTTCCCATACTGATAAAT 
AGTGATC 



LOCUS 96 



GATCCAAGATTACGACGCGTGATGAACGAAATAGATAAAAAGCCAGAGTTAAGAGAGCGA 
TTTATTACATCAGATGATGCTTGGGATATGATGACATCTAAGACAACCGTAGTGATTGTT 
GATACGCATAAAC CGGAACTGGTTTTAGATGAAAATGT CTTAAATAAAGCAAACCGTAAA 
GTTGTTATCGATC 



LOCUS 97 (HA12) 



GATCGGAATTCCGTTTGCTGCGGGCTTGATTAATTTTGTAGTATTAACCGCTGCTGCTTC 
ATCATGTAACAGTGGTATATTCTCAAATAGCCGTATGCTTTTCGGTTTATCAAGTCAACA 
ACAAGCACCTCCGAACTTTTCTAAGACGAATAAATATGGCGTTCCACATGTTGCAATCTT 
TGCTTCATCAGCATTATTACTTGTGGCAGCATTACTAAACTATATTTTCCCAGATGCGAC 
A7\AAGTATTTACGTATGTGACTACCATCTCTACAGTGTTATTTTTAGTTGTATGGGGTCT 
GATTATCATTG CATATATCAATTATAGT CGTAAAAAC C CAGATCTACATAAAAATGCTAC 
GTACAAACTATTAGGTGGCAAATATATGGGCTACTTAATATTTGTATTCTTCATTTTTGT 
GTTCGGGTTATTATTTATTAATGTTGATACAAGACGTGCAATTTATTTTATTCCGATTTG 
GTTTATACTTTTAGCATTTATGTACTTAAGATATAAACGTATCGCTGCTAAATCAAATAA 
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ATAACAACAAGTTTTAGGGCTTGGGACATTAAGTTCTTAGGCAATGTAAAAAAGCTGATT 

TCTATTAATTATTTGATAGAAATCAGCTTTTTTGATATGTATTTTATAATGTACAGCTCG 

TTGAGCTGCTATTTTCCTTATATTAAGTGCCATCAATACAAAACCTAGCTCTCGTTTAAC 

TTTATTTATTCCT CGAACTGACATTCGAGTGAAACCCAAAATAGC CTT CATAAATC CAAA 

AGCAGGCTCTACATCAATTTTTCTTTGACTATAGATGTTTTTCGTTTCTGGTTCAGAAAG 

CTTTTGATTAATTTGGACTTTAAAGTATTCCCAATTATAATTCTTCATGATTTTCTTATT 

GGATTTCGAATTTGGTTTCATGCATTGATGTCTCAAAGAACATGATGAAPVGTCATCACA 

TTCATATAGTTTGAAGTCTCGTTTAAAACCATATCTATCATTACGGTATGCATATCTTTT 

A71AACCTATTCTTTTGTTATTAGGACATATAAATTCATTATTAAGTTCGTCATATTTCCA 

ATTTTGAGTGTTGAAAATGCCACTTTTAAACTTTCTAGTTTTATCTTTAATAAACATGCC 

ATACGTAATAAGTGGCGTTTTATTAAAATCAT CTATAATAGCCATATAGTTTTGCT CACT 

ACCATAACCTGCATCAGCTACAATATACTCTGGTAAATAACCGAAGGTATTTTGAATCAT 

TGTTAAAAATGGGATTAATGTT GTAGTAT CTGTTGGGTTTTGAAATAGGTCATAGGATAA 

AACAAATTGAGAATTTGTCGCTATTTGTAAATTGTATCCTGGCTTAAGTTGGCCATTTTT 

CATATGGTCTTCCTTCATT CTCATAAAAGTTGCATCATGAT CAGATCAGTTTTAGAAAAA 

CTATTTCTATCTTTAAGAATCGATTTTTGTTCTTCATATTTATTTTTTCTTTCGGAATAA 

TCATCAAATTTCTTTTTGAACTTCTTAATCTCAGTTATTTTTTTACGGGTCTGTTTTCTA 

ATTTGAGCACAATCTTCGTTCTCAATAGAATGATTTAAATCTTCGATTTCTTTATCTAAA 

TGACTACCAATTAAATCTATTTCTTCTATTGTTAAATCGCTATCTCCATCTTCTTTTATC 

TCTGGTATTATTTTTTCTTCAACTAAGTCACGATATAATGTTTTTGAATTTTCGTTCAAT 

TTCGATTCGTGATTTTGAATACTTTTCTTCCACACAAATGTATATCTATTGGCATTAGCT 

TCTACTTTTGTACCATCAATAAAAATTGAATTATTATCAATAAGATTTTGCTTTAAACAT 

TGACTATGGAACTGAATAAATAAAGATTCAATTAACGCATCAGTATTAGGATTCACTCTA 

AAACGATTAATAGTTTTATAAGAAGGTGTTTGATCTTGAGCTAACCACATCATTCGAATA 

CTGTCATGAAGTAATTTTTCTATTCTACGACCAGAAAATACAGATTGAGTATATGCATAT 

AAGATGATTTTTAACATCATTTTTGGATGATAGGATGTTGCGCCACGATGATGTCTGAAT 

TCATCGAATTCGCTAT CAGGTATCGTTT CAACAATTTCATTAACATAT CGCGAAATATCA 

TTTTGAGGAATTCTAACAGAGGTTTCTATTGGTAGTGTAAGTTGGGTCATGTTATAAATT 

TTATACATAAGGCAC CTCGTTAATT TAGTTTAGTGGTATTTATTAAATTATACGAAGGGA 

CCCAACACAGAAAATTCATTTTATTGAATTTTACATTTATGTGCAAGTTGGGCAAAGTGT 

TTTATTTTTTTAAAGTATGTAAAAGTAAAATTACATGTTAATACGTAGTATTAATGGCGA 

GACTCCTGAGGGAGCAGTGCCAGTCGAAGACCGAGGCTGAGACGGCACCCTAGGAAAGCG 

AAG CCATTCAATACGAAGTATTGTAT AAATAGAGAACAGCAGTAAGATATTTT CTAATTG 

AAAATTATCTTACTGCTGTTTTTTTAGGGATTTATGTCCCATCCTGTTTTATATGCAACT 

TATAATATTAAATTGCGTACTTGGCTCAAAACTTTTACTTTCTCATCTATTTAATAATGT 

ATCATTT CAGAAATACATC CATACTTCTATTTTATAATAAATTT CCAAAGTAATATGAGT 

GAAAGTTTGAAGGTGATAATGTACATGTATAAAAGATATAAACATTTATATAGATTGCCA 

TTCATACACTATCATTATCAAATAACCTATTAATTACGTCATAAAATACCAGATGAACCA 

AAAAACGCCTTTCCATTGTTGATAAATGGAAAGACGTTTTTTTATAAATTATAGTACGTT 

TGCATATCCTTCAAAGATTTTACCTTGAGCAGCATCAATCGTAACTAACATGTTATTGCT 

TATGTTTTTAACAGCTTTTTCTACACCTACAACTGTTGGAATACCTTTTTCTAAACCAAC 

AATTGCACTTGGTGATGTAATACCATTTTCTTCTGTAATTAAGCCTAAAGCTTTTTCTAC 

ATAAGGTACAAACGTTTCATCGATTGAGTTAGTAACGATAACTTTGTCAGATAAATCTTT 

ACCTTCTAAATCTTTAACAGTTTCAGCAACTAACGTAGTACCAACAACTGATC 



LOCUS 98 GE2 



GATCCACATTGGGCATAATCACAGCTAATTTGTGTTCATTCGCATACCTTTCTATGCTTG 
TATATCTCATATATGTCGTTTCATCACTTGATAAT C CATGTAACAACATTAAAGTTTTTA 
ATGGTTTAACAGTTGTATCGCTATTAAAGAAGCTTTGATCTTCCGGTAAAATGACTGTCA 
AATTTTGATGCATACCAATTGTTGGTGAATGATAGTTTAATGAAATATAAGCCATACGTC 
ATGACCCCTTTCTAATTCTACTTTATCAACATTTTACGCTTAATCAATTCACTTTAAAAT 
CATTTTCAACAAAAAAACCGAATACAAATGTATTCGGCCTAAAAAAGTATTTACGCTTTT 
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TCTTTATGATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGCCATCATT 

GCACCAAATAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGCATCA 

GTTTTGTGTTGTTTTGATACCTTATTAGAATGGTTTACTTCACCTTTAGGATTTGATGGT 

GCTTTCTGTTCATTATTTGGTGGTGTAACTCTTGAATCGGAGTCACTATCTGAGTCTGAG 

TCGCTATCTGAATCCGAGTCGCTATCCGAGTCTGAGTCGCTATCTGAGTCTGAATCGCTG 

TCTGAGTCTGAGTCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAATCACTGTCTGAA 

TCCGAATCGCTATCTGAATCTGAATCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAA 

TCGCTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAATCGCTA 

TCTGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTGTCTGAGTCTGAGTCGCTGTCTGAG 

TCTGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAGTCGCTATCTGAGTCTGAG 

TCGCTGTCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTGTGAATCGCTA 

TCTGAGTCTGAATCGCTATCTGAGTCTGAATCACTGTCTGAGTCCGAGTCACTGTCTGAA 

TCTGACTCACTATCTGATTCTGAGTCGCTATCTGATTCTGAGTCGCTGTCTGAATCTGAA" 

TCACTGTCTGAATCCGAATCGCTATCTGATTCTGAGTCGCTATCTGAACCTGAGTCGCTG 

TCTGAGCCTGAGTCACTGTCTGAATCCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGT 

TCTGGGTCTGGACTTGGTTCTGGATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGT 

TCTGGGTCAACCGGCGGCCCTGGAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCA 

GCACTTCCACCACCATAACGTACAACATTCTCATTATTCCAACCGAAAATACTGTAGTCT 

CTATTTGTTACAGGATCAACATTTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTA 

TTGTCGTAATGCCCTTCTACTAATACTACATATGTTTTAGTAATATCACCAAATTTAATA 

CTAGCTACATTTGGATGCTCATAATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTA 

AGGTTAGAGTCATTTGGATCTGCATAGTAGCTATCTGATAATTTAGATGTATCATTCACT 

tcaaaaattctcagttttgtatctgtagcacttactttaccgctactttcttcgatttta" 
tcttggtagcctttaatatacacccacgtattacctaaaactcgttgcttagggttaaca 
aatactgtttgcttgtatgtgttttgacctgaagctgtatctacaccaataatttgagaa 
gaaatgttcgcgccatttggtttatcaattcctgcaattggcgaactatagttataagta 

ATTTTATTATTAAACATTTCAT CCGCAATATTAATATTCGCATCATATGTTC CTGATTTA 
GGTGCCTTTGCTCGGTCTGTAAATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTA 
TTATTTACATAATCTGTAAAGACAAATGTATACGTCTTAGTCAAGATATCATATGTTGCT 
TTAGCTACAACATCGCCATTCGTACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAA 
TTAGAATAATCCACGTCTCCATTACCAGTTAAACTATCTGGTAACTTCGCTGTAAAATAA 
TCCCCTGATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTT 
TGATTAGGGTCAAATGTAGTCTTTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTT 
ACATTTGTACCTTTAGCATCAGCAGCATTTACTACCGGTTCAGCAACAGCTAA^CTACGT 
ACAGCTCTCGTTCTAACACTTGGTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGT 
GATGATTGTGGTAAATCTAATGTTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTA 
TTAGCATCATTCGTTGTTTTATTATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGA 
TC 



LOCUS 99 GE3 



TTAATGATTTCTAACAATCTTAATGTTGCTACGACGTTTATTTCTTGAGATAAGATAGGT 
TTCT CAAC CGACTCAGCAACACTAACT AATGCTGCTAAATGAATAAC ATAAT CAAATTGA 
TATGTCTTCATGATTTGTTCAACTGCATCATATTCACGAATATCTAATTCAAACACATGA 
TCGTCAGCCAAACTTTTAATATTTTCTCGTTTACCTGTTCTATAGTTATCTAGAACATAA 
ACATCATAATCTTGTTGTAAATCATCTACTAAATGCGAC C CAATAAAACCAGCC C CACCA 
GTTATCAAAACTCTTTCCAAATCTTCCACCTCATTTATACATTAAAAATATATCATAAAA 
ACATAAAGTATTGTAAGCTTTTTATCGATATTTTTTATTTATAAAAATAAAATGAGATAA 
CTTTGTGAATTTTTATTGAGATAAATTAGATAGTGGTGTTTTTGTGATGTTTTATAATAT 
CTTGGGTGTGTTAATACTAATAATGCTTTCAACTGATGCATTAGACTGTGACATCATAAC 
TCACTTAAGAACTTCGCTTATTAATTTTCTACCAATACACTCCCTTCTAAGTGCACTAAA 
AAATCCTTACTGCTAAGTGATTAAACTTAACAATAAGGATTTATTTATGATTAGTGGATG" 
ATTATTAACGGAATCTCATACCAC CAT CTACAATAATTGTTTGT C CAGTAATGTAATCAG 
AGTCTTTACCAGCTAAGAAGCTCACTACATTTGAAACATCTTCTGGTTGAGAAACTCTGC 
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CCAAAGCAATCTGACTTGTAAATTGTTCCCAACCCCATGCTTCAGGTTTACCTGCTTCTT 
CGGCTGTTGCCACTGCGATACTTTCCATCATTGGTGTTTGAACGATACCAGGTGCGAATG 
CATTCACAGTAATACCTTCAGACGCTAAATCTTGTGCGGCTACTTGTGTTAAACCTCGCA 
CTGCGAATTTTGTACTGCAATATAAAGACAAGCCTGGGTTACCCTCAACGCCTGCTTGAG 
ATGTTGCATTGATAATTTTACCGCCATGATTGAATTTTTTAAATTGTTCATGTGCGGCTT 
GAATACCC CATAGCACAC CTGCAACGTTCACGC CATATACTGTTTTAAACTGTTCTTCAG 
TAATTGTATCGATTGGTGTTGTTGGTCCAAGGCCGGCATTGTTAACCATGACATGGAAAT 
CGCCAAATTGCGCGGCAGTTTGTCTTACTGCGTTAAATACATCATCACGGTTTGATACAT 
CTGCTTTGATAGCAATAGCTTTTGTACCATCACTTGATAATTTAAGTGCAGCTGCTTTTG 
CCCCTTCTTCATTGAAATCAACAACTGCTACTTTGAAACCATCTTCCACTAAACGTTCTG 
CAATTTTAAAACCAATCCCTTGTGCTCCGCCAGTTACTAATGCTACTTTGTTGTTTGTCA 
TAAAGATC 



LOCUS 100 GF5 



GATCTACTTCTACAACTTTAGGCATGTCTGCTAAGTGAACACTTTCTTCTTTAACATGTG 
GTGTATGAGACCAAACTTCTTCAGCTGTATGCACTAAGATTGGTGCTAACAACTTCGTCA 
TATCAACTAAAATTTGATATAACACTGTTTGCATACTACGACGGATATGAGAATCACGTT 
GTTCAATATATAAAATATCTTTACCGTAATCCAAATAGAAATTACTTAACTCAACATTGA 
TAAAGTTTTGAACTTCTTGATAAATATTTAAGTAGTCAAAGTTTTCATAGTTGTTAATCG 
TACTTGCAGTAAATT CACGTAAACGATTTAGCAAGTAACGATC CACTTCTAATAACTCTG 
ATT GAGGAATGCTATCTGTGTCAGGATTGAAATCGTTAATGTTAC CTAACATAAAT CTTA 
ATGTATTTCTGATTTTACGATAAACATCAGATGTTTGTTTTAAAATTTCATCAGAAATTC 
TAACATCAGCTAAATAGTCCGTACTACTTACCCAAAGTCTCGCAATATCAGCACCTTTTT 
GTTTAACCACTTGGTCAGGTACAATCACATTACCTAAAGATTTACTCATTTTCTTACCTT 
CACCGTC CATAACAAAACCATGAGAAAGTAAGAATTTATAAGGTGATACTC CTCTTGTAG 
CAACTGAAGTTGTGATAGAAGAGTTGAAC CAAC CACGATATTGGTCACTAC CTTCTAAAT 
ACATATCCGCTGGGAAACTTAATTCCGGTCTTGTTTCCAACACGCCACGGTGTGATGAAC 
CAGAATCAAACCAAACGTCCATAATGTCTGTTTCTTTAGTAAATGTACCGTTAGGGCTGC 
CTGGATGTGTAAATCCTTCTGGTAGTAAGTCTTTCGCTTCTCTTTCAAACCAAATATTTG 
AACCGTGTTCTGCAAATAAATCAGCAACATGATTCACTGTTTCTTTCGTCATGATAATTT 
CGCCATTTTCAGCATAAAATACTGGTAACGGTACACCCCACACACGTTGACGAGAAATAA 
CCCATTCGCCACGGTCACGAACCATATTGTAAATACGTGTTTTACCCCAATTTACTTTGA 
AGTTTGTATTTTCGATTGCATCTAAAATATCTTGTCTTACTTTACTGATTGAGGCAAACC 
ATTGTGGTGTAGCACGGAAGATTACAGGTTTTTTTGTTCTCCAGTCGTGTGGATAGCTAT 
GTGTAATAAAGTCTAATTTTAATAGTGCACCTTTTTCTGTTAATAAATCAGTAACGGCTT 
TATTAGCTTTATCATAGAACATCCCTTCAAATTGGCCGCCTTCTTCAGTAAATACACCTT 
TATCATCGATTGGACTAATTACTGGCAATTCATATTTTTGACCAACAATATAGTCATCTT 
CCCCGTGACCTGGTGCTGTATGTACACAACCTGTACCAGCATCTGTAGTAACATGATCAC 
CATTAATCACTAACGATTCTCTGTCTAAGAATGGATGTTGTGCTACAACATACTCTAATT 
CTTTACCTGTGTATTCTTTTTCTAATTTGATTGATGCTTTATCCCAATCCAGTGCTTCTG 
CTACAGCGTCAGACAAGGCTTCTGCAATAATATATTTTTCGCCATTTACATTGTATTGAC 
CATATTTTAATTCAGGATGAACGGTAATCGCAACATTTGATGGAATTGTCCATGGCGTTG 
TTGTCCAGATAATAAATTTAGCATCTGCATCAACGACACCTTTGTCATCTTTAACGTCAA 
ATGCAACGTAAATTGATGCTGAACGTTTATCGTGATATTCAATTTCTGCTTCTGCTAATG 
AAGACTCACTTGAAGGAGACCAATAAACTGGCTTTTTACCTTTATAAATTAAACCTTTAT 
CTGCCATTTCTCCAAAAATACGAATTTGTGCAGCTTCGTATTCAGGTTTTAATGTAATAT 
ATGGATC 



LOCUS 101 (GF7) 



GATCAAGTTCAAGGTTCATTAGAAATTATTTATAGTTTGCAAGAAGAATTAAAAGAAATT 
ACTGGTATGGATGAGGTGACATTACAACCAGCTGCTGGCGCACATGGTGAATGGACTGCA 
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TTGATGATATTTAAAGCTTACCATGAGAATAATGGTGAAGGTCATCGTGATGAAGTCATT 
GTGCCAGATTCTGCGCATGGTACGAATCCAGCCTCAGCTTCATTTGCAGGATTTAAATCA 
GTTACTGTAAAATCAAACGAACGTGGCGAAGTTGATATTGATGACTTGAAACGTGTTGTA 
AATGAAAATACAGCAGCTATTATGTTAACTAATCCAAACACTTTAGGTATTTTCGAAAAA 
AATATTATGGAAATCCGTGAAATCGTCCATAATGCTGGTGGTCTATTATATTATGATGGT 
GCGAATTTAAACGCTATTATGGACAAAGTTCGCCCAGGAGATATGGGATTTGATGCTGTT 
CATTTAAACTTGCATAAAACATTTACTGGTCCACATGGTGGTGGCGGTCCTGGTTCAGGT 
CCAGTCGGTGTAGTAAAAGAACTAGCAAGTTACTTACCAAAGCCAATGGTTATTAAAGAT 
GGCGACAAATTTAAATATGATAATGACATTAAAAATTCTATCGGACGTGTAAAACCATTT 
TATGGTAACTTTGGTATTTACTTAAGAGCTTATACGTATATTCGAACTATGGGAGCAACT 
GGACTTAAAGAGGTT T C TGAAGCAGCGGTTC TTAAT GCGAATT AT ATTAAAGCACGTTTA 
TCTAAACACTTTGAAATACCTTATAAACAATATTGTAAACACGAGTTTGTGTTAAGTGGT 
GTGCGTCAAAAAGAATTTGGTGTACGTACTTTAGACATGGCTAAGCGATTATTAGATTTC 
GGTGTACATC CACCAACAATATACTTC C CATTAAATGTTGAAGAAGGTATGATGATTGAA 
CCGACTGAGACAGAGTCTAAAGAAACACTTGATTATTTTATCGATACATTAATTAGTATT 
GCTGAAGAAGCTAAAAATGATCCTGATAAAGTGCTAGAAGCACCACATACAACTGTGATT 
GATCGATTAGACGAAGCTACAGCTGCTCGTAAACCAATATTAAAGTTTGAAAATCTTAAA 
CAGGAAAAATAAAGTATTAAACACATATTCCGAGAATTATTATTCTAACTTTGTATGAAG 
ATTTAAGGATAATGGTTTCAAAATCAATTGAAAAAGACAATTTCTATTTAAACAAGAAAA 
CTAAACCGAAGTAATAACTCTTAGGGTTTGGTATTATTCTTTCATAGAAATTGTCTTTTC 
ATTTTTTAGATTGCGGTAATTGAATCGTATTGAAAATGAGCTGAACTTTCTTTATTATGC 
TGAAACTAAGTTTAATGATC 



LOCUS 102 (GF9) 



GATCCTGTGTTAACTGGTCGTTAAAAGTGACTTTCGTTTCAGTGTAAAATTTTTCTAATG 
TAACAGATATGCTATTATTCATTGGAATGATTAGTGCTTCATCTTTTTTACCCCAATATT 
TTATAAGTGCAATATTCGTATGTGCACGTGCTTTGC CACTTTTAAT CAACGCATTAACCT 
CCTAAATTCTCAATCCAAGTATGTGCTGCACCAGCTTTTTCTACAGCTTTTACAATATTT 
TTCGCTGTTGGTAAATCTTTGGCAAGCAATAACATACTTCCACCACGACCAGCGCCAGTA 
AGTTTTCCAGCAATCGCACCATTTTCTTTACCAATTTTCATTAATTGTTCTATTTTATCA 
TGACTAACTGTCAACGCCTTTAAATCCGCATGACATTCATTAAAAATATCCGCTAAGGCT 
TCAAAGTTATGATGTTCAATCACATCACTCGCACGTAAAACTAACTTACCGATATGTTTT 
ACATGTGACATGTACTGAGGGTCCTCACAAAGTTTATGAACATCTTCTACTGCTTGTCTT 
GTTGAACCTTTCACACCAGTATCTATAACAACCATATAGCCGTCTAAACTTAACGTTTTC 
AACGTTTCAGCATGACCTTTTTGGAACCAAACTGGTTTGCCTGATACAATCGTTTGCGTA 
TCAATACCACTTGGTTTACCATGTGCAATTTGCTCTGCCCAATTAGCCTTTTCAATGAGT 
TCTTCTTTCGTTAATGATTTCCCTAAAAAATCATAACTTGCACGAACAAAAGCAACCGCG 
ACAGCTGCACTCGATCCTAATCCACGTGATGGTGGTAAATTCGTTTGGATCGTTACTGCT 
AGCGGCTCTGTAATATTATTTAATTCTACAAAACGGTTCACCAAAGACTTAAGATGGTCA 
GGCGCATCATATAACATACCATCGTAAACATCGCTTTTAATAGACGAATAGTTCCCGCTC 
TCTAAGGCTTCTATTAAAACTTTGATTTTACCTGCGTTAAACGGTACTGCAATAGCAGGC 
TCTCCAAATGTAACAGCATGTTCTCCTATTAAAATAATCTTACCTGTCGATTCCCCATAT 
CCTTTTCTTGTCATGT CAATATCACCTTTTATATTTAT C CTATACTTGATTCATTATTTT 
TATT TATTAGTAAAAGACATCATATTCTAAGTTGCATACGCATT CGCGTTAAATTTCATT 
GCAGTCTTTATCTCACATTATTCATATTATGTATAATCTTTATTTTGAATTTATATTTGA 
CTTAACTTGATTAGTATAAAACTAACTTTCGTTTACTTCAAAGTTTAAATCTTATCGAGT 
GATATTT CAGATTCTTTATCTTTTTATAAAATAGCCCTACAATTTATAATTTTC CACCCT 
AACTATAATACTACAAATAATAATTGGAATATATAGATTTACTACTAAAGTATTAGAACA 
TTTCAATAGAAGGTCGTTTCTTTCATAGTCATACGCATTATATATACCCTATTCTCAATC 
TATTTAATACGTAAAACATGAAATTTT CTTATTAAATTTATTATTT CCATCATATCATTA 
CTTTTAATTTAATGATGTTCAATTTAAATATTAGGTCAATAACATATTTATGCTTTTTAT 
GGATACTTTCAAAAATAACAGCCCCAT^ACGATAACTTGAAAGGGGCTGTTAAATATTTAA 
CTATTGCATT 
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LOCUS 103 (GF11) 



GATCATTCATTTTAAAGCCAGACTTTTTATAATCTTGTACAAATGCTTGCGCTACATCCT 

TGTGTTGAT CAAGCAATTC CCCTCTCAGTACTAGCACACAGCAATACGCAT CAGGTATAA 

CGTCATCACCATGTTTCAAAGTCTTACCTTTGCCTAACTTTTCACCCAGTGCACCGAATG 

GTTCGGCTACAGAATACCCTGTAATTCTGTGTTCACTCAATGCGGCTGGCATTTCTGCTG 

GCGACATTTCATGATAGCTAAAATGCCCCGGTTTAATCTTTAATTGTTTACGTAATTCCT 

CAAGTAAAAGATAATGTGT TGAATAACGATGTGGTATACCAAAATGGTAAT CATCGCCAT 

TATTATTAAATTCATTTAAGTGCATACCTTTTTGTCCCATAATGACATTGCCTTCATGAT 

GGCCCAATGCCACAGCCTTTATATTTGAGCCCTTCTGTTTTGATTTCATGGCTAGCTCTA 

TTAAAGTTGATGCACCATCAATACGACCACTGTTTAATGCGTCCATTAAATCTGGCCAAT 

TATTGAATTTAACTAATTCTAGTTTATATTTCGGATGATTGTATTGTGATAATAATTTTT 

TAGTCATCATC^ATTAGCTGAATGTGTAATCGGCAAATATCCAATTTTAATCACTTGCT 

GATTTTGGGCATTTTTAGACCGTTCTTTAGACGTCCTTTGCCAATCACATCCTGTAATTA 

TAAAGATTCCAATGATGACGATTATGCTTAACCTTTTCATCGTCACTCACTCCTTATAAA 

TAATATTCAGGTTCAACTTGATGATGATTCAATGCAAATGTTT C CATAATTT CATTACGA 

ATCTTAAGTAGGTGGCTATCATTACGACTGCGTGGATGTGATGCTGTAATTTCATATTGA 

GAAATAATATTGCACC CTTCAC CTAACAGAACAATGCGGTCGGAAAGATAAATAGCTTCA 

TCAATGTCATGCGTCACTAAAATAATAGTTGATTGCGTTTTATGTTTTAGTTGCACTAGT 

TGATCCTGAAGTTTATAACGTGTAAATGCATCTAATGCACCTAATGGCTCATCCATCAAT 

ATAACGTTAGGCTTATGCACATGCGCTCGACATAGTGCCACACGTTGTTTCATACCCCCG 

GACAGTTGCTCGGGAAAATGCTTTCCCCTGTCTTCTAAATCAACTAATTTAAGCTGTGCG 

TTAATCTCTTCATCACTAATTTTCTGTTGTAATCCAATCCTAATGTTGTCATTAATCGTT ' 

TTCCATGGCAGCAAATTATGATGTTGAAATAGCATTAAACAATCTGGAGATGGCTGTTGT 

TTAATTTCGTTATCAATAATGACACGACCAGACGATGGATGAATAAATCCACCGATAATA 

TTGAGTAAAGTAGACTTTCCGCAACCACTTTTCCCTATGAAAGTGACTATTTCTCCCTTG 

CTAATGTCCAAATTAAAGTTATGAATTACTTTATGTGATC 



LOCUS 104 (GF12) 



GATCGCCGATAAGTAAAAACGGTGCATTCATACGTTTCATCATATAATATCCTTCGAAAC 
CTTCCGCTGTTCGATAACCACTAAAATATACGTTTAGTGGCGGTTTCATATCACCAGGGT 
GGAAATAATAAATAAATTCCTGTCGTTGACTATCTACGAAACGACTACCACCAAGTAAAA 
ATTGACCCATGTCTAATCTAGACCATCGTTTGTGTATAGGTCCTAAATGTACCGTCCCGT 
TCCCACGCGCCTTAACAGTTACACTTATATAAGCATCAAATGGTTTCGCAGGTATCTCTA 
AAGGACTGTCTAACATATCATCAGTCAATACGATTTGTTCAATTAATGCACCATCAGCGC 
C AGTCTGAATCAAT CT AAATGTAT ATTGCAACT CGACCGCACC AT CAATAT CAAATTCTG 
GCCATATTTGAATGACTTTATCTTTATCGTAAACGAGATTATTTTGCCAAGATGCGATAG 
GTTTAAATTCTTTCCCAAATTCTCCACTCAATGTGAGCTCTGAATTACCTTGGTAAACGA 
CATCTCCTTTAAAATTCGGATGCACAAGTGCTAACTTAGGAGAAACCTTATCTCCATACT 
GTCCTGAGAAGCTAACTGCCTCTAATTTATTATTACGTTCTTCAATATTCCGGTAATGTA 
ATGGTTGAACAACGTATTTTTGGACATTTTCGTCTTGTTCATATTCAACTGACCAAAATG 
ATTCATCAACATACGTATTGTATGGTTCGCTTATCATTTGTAATAAATTCGTTAATGTCT 
CCGAGTATGGTGCTTGAATATAGATAAAATCAAAGCGCCCTTCTGCTTCAACAATCGCTT 
CAATAGCCTCTACATAACCACTAT CAAATT GAAACAATCCAAT ATCGAAGTAATC CCAAC 
TCACACCTTTTTTGTGTTGAAAAATAGGTTCTAAATCGTCTCCTCCAATTTGCAAAACTC 
TAAATTTACGTGGCATCATTTTCACCTTCTATTAACTCATCGAGCTGATTAATAATATTC 
TTAGAAGCATATGGATCTATTAATTTTAAAGAATAGGCGTACGGATAATTCGAATTTTTC 
AAATAAAATAAATAATAATTTAACGCATCATCTAATTCATCAACTGTATTTATAATACGG 
CCATTGTCATAATCAGAGACGTAATCTGTTTGTTGACCATTAATTTGTGGAATCCCAGCG 
CTAATTGCACTAATTTGTAAATACAAGTCAGGTTCTTTTGACATATCTATCACAAGTCGC 
AACGTCCGCAATGCTTCTACAACATCATGTTCAGCATGTATCGTCTTAACAGCAATGATG 
TCATCTTGATC ~ " 
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LOCUS 105 (E18) 



ATCAAAAAGTTATGATGAACGTTTTACGCCGGATGAAGTAGT CGCAT ACCAACAACAT CA 
AGGTAATAAATTTAAAGAACATTTTGATTTGAATTGTTATCTGACACTGCTAGATGTATT 
GGATAGTCACAACATTGACCGAGGTCGCACAGACGTAACGCATGTTTTTAAAAATTTAGA 
AACAAAAGTGTTAACGATGGGGTTCATAGATGATTTGCTATATCCGGATGATC 



LOCUS 106 (E101) 



CTTCTAACATATTAACCCACTCGTTTGTAGCAGCGTTAAAACCAACACCCGGCTCTGCGT 
TTTTCAAACGTTCTACAATAACAGAACCTTCTAATCCTGCATTTTCAGCAATTTGACGAA 
CTGGTGCAGTTAATGCTTTAAGTACAATATTTACACCTGTTTCAATGTCACCTTCAGCTT 
CAATTTCACTTACTTTTTGGTAAACATTTACTAATGCAGTACCACCACCTGCAACAATAC 
CTTCTTCAACTGCTGCACGTGTAGAATTTAATGCATCTTCAATACGTAATTTACGTTCTT 
TAAGCTCTGTTTCACTTGCTGCACCTACTTTGATAACTGCAACACCACCTGCTAATTTAG 
CTAAGCGCTCTTGTAATTTTTCACGATC 



LCOUS 107 (E110) 



CGATATCTCCAAATTGTCTAATCAAGACCATTTGTACACCTTGCTTATCATTCTTTTTAT 
CACTTAGCATATATTGGTATAACGTTTCAAAATCCAAGTCAGTTATCATGTCTAAAGGAT 
AGCCGAGTTGTATTAAATATTGAATATAATGATTAATATCATGCTTAGAATCAAACAAAG 
CATTCGCAACTATAAATTGATAGATAATGCCAACCATCACTGCATGACCATGAGGTATTT 
TATGATAGTATTCAACAGCATGACCAAATGTATGACCTAAATTTAAAAATTTACGTACAC 
CTTGTTCTTTTTCATCTGCAATAACAATATCCAGCTTCGTTTCAATACCTTTAGCAATAT 
ATTTATCCATACCATTTAATGACTGTAATATCTCTCTATCTTTAAAGTGCTGTTCGATAT 
CTTGCGTCGCTGATTCACCATTCAATAACGCATGCTTATAAACTTCTGCATAGCCACTTA 
ATATTTGCTCAAATGGTAACGTCTTTAAAAAGACTAAATCATAAATCACAGCAGTTGGAC 
GATAAAATGCAC CGATAAGGTTTTTACCTTGCTTTGAGTTAATAC CCACTTTACCGCCAA 
CACTAGAATCATGCGC T AGT ATAGTCGTTGGCACTTGTATAAAGTGCACGC CT CGTAAAA 
GTGTCGCCGCAATAAACCGAGCAAAATCACCAGT^ 

CTGTATTACGAGTTACATGATGGGATAAAATATACTCTAATGTTTCTTGATATTGCTCAA 
ATGTTTTCGTCTTTTCACCAGCTGGAATAATAACTTTATGTACATTTTCATATGATAAAA 
TATCATCAAATTTATCAGCAAAATATTGATTTACATGCTCGTCAATTAATATAAAACTTT 
GATCAAACTGATCAATATACGTGCTAATATGGTCAATTGCACC 



LOCUS 108 (E125) 



CACTTTTGAATGTTCACTTCTAAAGATTTGGTCTGTAACTTCCATTTCAGCTAATCCATA 
TTTTTCATAAATTTCTTGTCCATAAAGTGTATTTGTATCATGGAATGCTGGTAAACAATG 
TAAGAATATCGTTGAATCTTTACCTGTTAAATCAAACATCTGTTGATTCACTTGATAGTC 
TTTTAATAAATTAATACGTTGTTCAAATTCACTTTCTTCACCCATCGATACCCAAACATC 
TGTATATATAGCATCTGTATTTTCAACTGCTTCTGCAATATTATCCGTAATCATGACTGA 
ACCACCATATTGACTCGCTTTTTCTTTTGCAATATCAACATATGCCTCTTTTGGATTTAA 
TGATTTAGGTGTACAAATTCTTACATTAACACCTAACATAGCAC CTGCTAC CATTAATGA 
ATGCGCAATATTATTACGTCCAT CTCCAACGTAAGTTAAGTTTATT CCTTCTAGATATCC 
AAAATTCTCTTTTATTGTCATAAAATCAGCTAACATTTGTGTAGGATGCCAATCGTCTGT 
TAATCCATTCCACACCGGTACACCAGAGAACTTCGCTAAATCTTCAACAGCTTGTTGTGA 
AAAAC(^CGGAATT(^ATACCATCGAACATTCTACCTAATACTTTCGCAGTATCCTCTAC 
AGATTCTTTTTTGCCTAATTGAATATCATTTTTTCCTAAAAATTCTGGATGCGCACCTAA 
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ATCAATAGACGCAACTGTAAACGCAGCACGCGTTCTCGTCGAATTCTTTTCGAATAGTAG 
TGCAATATTTTTTCCAGATAAGTAGTGATGCTTAATACCGTTTTTCTTATACTCTTTTAA 
TGTAATTGCAAAATCAATAAGTCCTTCGAATTCTGCTTTGGTAAAATCACTTTCTTTTAA 
TAATGATCTGCCTTTTAAATCATACGGTTTTTGAATTTCTGTCATTATTTTCACCCTCGT 
TTCTATAATTTATTACGTTAAATGTCCTCTCTGAATAATGGTTGACTCATACATCTAGGG 
CCCCCACGTCCACGTACCAACTCGCTACCAGATATTTCAATGACTTTAATGCCTTTTTGT 
CTCAATAAAT CATTCGATACATAGTTT CTATCGTAAGTCACTACAACGC CTGGTCTTATA 
CATAATGTATTTGAGCCATCATTCCATTGCTCTCTAGCACCATCAATGACATCACCATTT 
C CTGTTGGAATGAATTGGATATCAT CTATACCTAGTACGTCTTCTAAAGTATCTTTTAAA 
TGACTAGATTGTTTGATGGCAATATCTTTATTTACGTCATCATATTCAATAATAAATATA 
TTCATATTGCCTTCTGCCTTTAAAATGGCTGAATGCATTGTAAATTTGTCATAATCTATC 
ATTGTAAATACTGTATCTAAGTGCATAAAAGTTCGACTAGTTGGAATTTCAATTGCTACT 
ACTTTTTTAAACGTCGCCTGCGGATTTTCAAAAATACGTCGCGCTAACTTTTCAATAGCT 
TGTGCAGATGTACGTTCTGAAACGCCTATAGCCAAGACATCTTTAGATAAAACAAGTTCA 
TCGCCGCCTTCAATATTGAATGGGCAATCTCGATC 



LOCUS 109 (F101) 



CAATACCTTGTGGACAAATAAGTATGACATCTTGATTATCTACATTAAAGTAATCTGGGC 
ATTCCCACATATATCCAAAATCATCCAACTCTGTATTTATTTCACCTAAATAATGCCAAT 
TAATTATATCTTCAGTATTATAAAGTAATAATCGACCTTGCTGATCATTATTTTGTGCAC 
CAATGATTGCATAATATTTCTCATCATATTTAAAAACTTTAGGATCTCTAAAATGACTCG 
TATATCCTTCTGGTTGTTGGCTAATTACTGGCTTTGGAAACTTTTCAACTGAACCGTCTT 
CTTTCAATCGTGCGATCATCTGACTCGCATGTCGTTGCCAATGATTATCTCGATGATTTC 
CTGTGTACATATAATATAAATGCCCGTTATATTCAAAAGCGCTACCGCTATATACACCAT 
GGCTGTCATATTTAGTATCTGGATTTAAAATTGGCCCTTCAGCTTTAAAGTTTATTAAGT 
CATCACT CGTGTAGTTATACCAATACTTTAAGCCATGTACTGCGC CTAATGGGAACCATT 
GATGTGAAACATAATACTTCCCTTTATAAAAAATAAGTCCGTTGGGGTCATTTAATAAGC 
CTGTTTCTGGTTGTATATGAAATTGTTGACGAAATTTTGATTGATCAACTTGTTGTTTTA 
ATGTTTTAAAATACTCAGTATCAACGTCCTCGATTCGTTGATAACGTTCTTCTCTAGTCC 
ATTCGGTCATAATATTTACCCAGTCCTCCTTTTATAATTTATGCTGTTAACAATTTATAT 
TCTATTATAGCAAATTTTACCTACGTTCTTTAACTTTTAACCTATCCATTTATAGTTATA 
TGGTATCGGTTCCACATTTATTTTAAAAAATACAGCGTCTAAATATTAACATCTACTGTG 
ACGCTATATGGCATATCTTGCTTTTTAAGCATCTGTTGTATCTCTTCCATCGCGCATTGG 
CCAGCTTCAAAATAATTATAATGAATTGTTTTTATCGATGGAGACACTAATTGTGTCATT 
GGGTCAC CACCAAAACCATATATTTGATGTGGTTT CATAACATCTTTTTT ATCAGAATAA 
TATTTATAGGCAGCTAATGCAATCGTATCAGTTGCTCCAACAACCGCATCTACTTGCTCC 
ACATTTTCCAAAACATTTGCAACATCTTTTTGTGCTTCCACATAAGTAAAATTTGTTTCA 
TGTATATTAGGTTTAATTTGGTATTTAGCTAACTGGTCAAGTAAACCACGTTTTCTATGT 
ATACCAACTGCAATATCTTTTTCACTTACACTAAACACTTCAACTTGTTGATATCCCTGT 
TGACCAATCCATTCGCCTATAATTTGACCTGCTTTATAATCATCATGCACAATACTATGA 
AGTTGTTCATGTTGTTGACCAACAATAACGATTGGTACATTCATTTTATTAATGACTTCA 
ATATGTCTCTCTGTTATGTCTGTAGCCATTAAAAGAATACCATCTACTTTACTGCGTGCT 
AATGTTTCAAGCGCTTGTATTTCTGCTTCGATATTTAAACCTGTGTAATTTAAAATTAAT 
TGTGATTCATATTTTTGGCATTGTTTTGCCAATCCTTTGATTGTTTCATCTACTGCATAT 
GAATTCATTCTAGGTATAATGGCACCAATAAGGTGTGTTTGTCTCGCTCTTAAACTTTGA 
GCAAATTGATTCGGTTGATAGTCATGTTCTGCTATAATTCTTGTTAATTTTTCACTTGTT 
TTTTTACTGACAGATCCATTATTTAAAAATCTAGATACTGTACTTTTTGAAACGCCTGCC 
AATTTGGCAATATCAGATATATTTTTCATACTTATTCACCTATCATTATTTGTGACACTT 
AGCCTTATTTTAGCATATGTGTAACCGCTTTAAATAATATTTCTGCTTCTTTCATAAAAA 
GATTTCAAAATAAAACTTTTGTATAACAAAATGTCCCAACATCAACCTTTAGTTAAATGT 
CAGGACAATGAATATTCTATGTAAATATATTCTAATATCGAATATGTTTATTGAATCTAT 
TTAGCTCACCTTCAAAGTAAGCATGTTCACCGTGAACAATCTTGTCTAATCCTATATTCG 
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TTTCTTGTTCCGTAACAGATAATGGTGTA?VTTA?VTTTAATTACTTTCGCAATAATAAACG 

TCATGACTATACTAAAAATTACAACTGCTGTTACACATAATATTTGTACAAGTATAATAT 

GTATGTCACCAGTATAAATAAAGCCATTCTCAATGTCAGGATTGGCTTTTTTACTTTGGA 

AAACTGCTGTTAAAACT^GCACCAATAATACCACCAACACCATGAATACCAA^ 

ATGCATCATGATATTTTAGTTTTACCTTGATGTAATTAATGACAATATAACAACAGATAC 

CTCCTATTAAAGCCATTATTGTTGCACTAAGATATGTTACATATCCTGCTGCAGGAGTAA 

TGACAACTAATCCTGCTAATGCACCGAGTAAAAGTCCAAGTAAACTTGTCGTCTTTTTAA 

AAATATATTCTAAAATTAACCAACCTATAGCACCTGCACTGGCTGAAATGACAGTATTTG 

TAAATGCAAGCATCGCAATATTATCAAATGTAAAAGCACTACCTACATTAAATCCATACC 

AACCAATCCACACGAATATACCGCCAATCAACGTAATGATAAGATTATGTGGTGTTGATT 

CAGAATGTTTGTTTCCTTTTCCAATCATAATAGCTAATACTAAACCAGAAACACCTGATG 

TAATATGAACAACCGTACCTCCAGCGAAATCTAATACACCGAGTTTGTTAATCCAACCGC 

CGC CCCAAAC C CAATGTGCTACTGGACTGTATACAAGAGCAGTC CAT ATTACTACGAAT A 

ATAAATAAGGAATAAACTTCATTTTCTCAGCGATTGAACCAGATAAAATAGAAATTGCAA 

TCGTACAAAACATCATTTGAAATAACATAAACAAAGCGAAAGGAATATGTGGGCTAATAT 

CTTCTTGAGTCGCAAAACCTACATGATTAAGAAAAGTATATTCCCAATTTCCGAACCATA 

AATTCCCATTCCCAAAACTAATTGTAAAACCAACTGTTATCCATACAAATGTAACAAGCA 

CAATTGCTGCCATACTTTGCATGACAGTATTAAGCGCATTTTTAGATTGAACTAACCCAC 

CATAAAATAAACTTAATCCTGGTGTCATTAACCAAACTAATAATGTACACAAAAACAT^ 

ATATCGTATCGTTAAGATTCATACTTACCACTCCCTTTTTTTCATAATAATCTGACAATT 

TATAAAAAGCAAAAATGCGTTAAGTTTTATTACATCTTTTGGAATAAAATGTGCCACACT 

ATAT AAAAATGAT TT C ATGAACTAAAAAAAAAAAGACTAC TTACTC ACTTTTAAATT AGC 

GGAAGTAGC CATAGAATCTAATAT CTATTTTATTGTTAAAATGATAACGTTAAACTTTTT 

GAATTGTAATTGTCCATGAAGCATTATCAATTTGTTCATAGTTTGTTACAGGATAACCAT 

TTTCTGCAGCCCAATTTGGAATGGCTTCCGTCGCTTGCGTGCAATCAAAATCAATTTTTA 

ATTCATCTCCAGATTGCAATGTTGCCATTTTCTTTTGCGCTTCAATTAACGGAAATGGAC 

ATACCATTCCTACTGTACCTAATTCGTGTATCATAATTATTTCTCCTTTTCCAATCACTT 

TTATTTGATC 



LOCUS 110 



GTCTCTTTCAACAACCGCGTCATATTTTTCAACATAACCTTTTTTGATAAGTCCATCTAA 
ACTGGATTTTGAAAAGCCCATATCCTCAATATCAGTTAAAAATATTGTTTTATGTTGTTC 
TTCAGACAAGTAAGCATACAAATCGTATTGTTTAATAACTTTCTCCAACTTAGCTAATAC 
TTCAT CAGGATGATACC CTTCAATGACACGAACAG CACGCTTGGTTTTTTTAGTTAT ATT 
TTGTGTGAGAATCGTTTTTTCTTCAACGATATCATCTTTTAACAACTTCATAAGCAATTG 
AATATCATTATTTTTTTGCGCATCTTTATAATAATAGTAACCATGCTTATCAAATTTTTG 
TAATAAAGCTGAAGGTAGCTCTATGTCATCTTTCATCTTAAATGCTTTTTTATACTTCGC 
TTTAATAGCACTCGGAAGCATCACTTCTAGCATAGAAATACGTTTAATGACATGAGTTGA 
ACCCATCCACTCACTTAAAGCTATTAATTCTGATGTTAATTCTGGTTGTATATCTTTCAC 
TTCTATGATTTTTTTTAACTTCGAAACGTCAAGTTGTGCATCAGGTTCTGCTGTTACTTC 
CATTACATAACCTTGAATCGTTCTTGGTCCAAAAGGTACAATTACACGCACACCAGGTTG 
GATGACAGATTCGAGTTGTT CGGGAATTATATAATCAAATTTATAGTCAACGCT CTT CGA 
CGCGACATCGACTATGACTTTCGCTATCATTATTGCCAC 



LOCUS 111 



GCGTTGTGAATTAGTATAATCAATTTACTGGAAGATATTTAGTCGATTGATACCTATCAA 
CTATTTTCAGCATACGATAAATTATAACAAATCATAGTTTATTATCACACTTAATTATTA 
TATTTTTCAAGGGAGAATACGAAATATGCCTAAAAATAAAATTTTAATTTATTTGCTATC 
AACTACGCTCGTATTACCTACTTTAGTTTCACCTACCGCTTATGCTGATACACCTCAAAA 
AGATACTACAGCTAAGACAACATCTCATGATTCAAAAAAATCTAATGACGATGAAACTTC 
TAAGGATACTACAAGTAAAGATATTGATAAAGCAGACAAAAATAATACAAGTAACCAAGA 
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CAATAACGACAAAAAATTTAAAACTATAGACGACAGCACTTCAGACTCTAACAATATCAT 
TGATTTTATTTATAAGAATTTACCACAAACCAATATAAACCAATTGCTAACCAAAAATAA 
ATACGATGATAATTACTCATTAACAACT TTAAT CCAAAACTTATTGAATTTAAATT CGGA 
TATTTCTGATTACGAACAACCTCGTAATGGCGAAAAGTCAACAAATGATTCGAATAAAAA 
CAGTGACAATAGCAT CAAAAATGACACTGATACGCAATCAT CTAAACAAGATAAAGCAGA 
GAATCAAAAAGCACCTAAATCAAACAATACAAAACCAAG 

TTCGC CAAAGC CAACACAACCTAATCAATCAAATAGTCAAC CAGCAAGTGACGATAAAGC 

AAATCAAAAATCTTCATCGAAAGAT AAT CAAT CAATGT CAGATT CGGCTTTAGACTCTAT 

TTTGGATCAATACAGTGAAGATGGAAAGAAAACACAAAAAGATT^ 

AAAAGACAAAAATGAAAAATCTAATACAAAGAATCCACAGTTACG^ 

GAAACATAAATCTAAACCTGCT CAAT CATT CAATAACGATGTTAAT CAAAAGGATACACG 

TGCAACATCATTATTCGAAACAGATCCTAGTATATCTAACAATGATGATAGCGGACAATT 

TAACGTTGTTGACTCAAAAGATACACGTCAATTTGTCAAATCT^TTGCTAAAGATGCACA 

TCGCATTGGTCAAGATAACGATATTTATGCGTCTGTCATGATTGCCCAAGCAATCTTAGA 

ATCTGACTCAGGTCGTAGTGCTTTAGCTAAGTCACCAAACCATAATTTATTCGGTATCAA 

AGGTGCTTTTGAAGGGAATTCTGTTCCTTTTAACACATTAGAAGCTGATGGTAATCAATT 

GTATAGTATTAATGCTGGATTCCGAAAATATCCAAGCACGAAAGAATCACTAAAAGATTA 

CTCTGACCTTATTAAAAATGGTATTGATGGCAATCGAACAATTTATAAACCAACATGGAA 

ATCGGAAGCCGATTCTTATAAAGATGCAACATCACACTTATCTAAAACATATGCTACAGA 

TCCAAACTATGCTAAGAAATTAAACAGTATTATTAAACACTATCAATTAACTCAGTTTGA 

CGATGAACGCATGCCAGATTTAGATAAATATGAACGTTCTATCAAGGATTATGATGATTC 

AT CAGATGAATTCAAACCTTTCCGTGAGGTATCTGATAGTATGCCATAT C CACATGGCCA 

ATGTACTTGGTACGTATATAACCGTATGAAACAATTTGGTACATCTATCTCAGGTGATTT 

AGGTGATGCACATAATTGGAATAATCGAGCTCAATACCGTGATTATCAAGTAAGTCATAC 

ACCAAAACGTCATGCTGCTGTTGTATTTGAGGCTGGACAATTTGGTGCAGATCAACATTA 

CGGTCATGTAGCATTTGTTGAAAAAGTTAACAGTGATGGTTCTATCGTTATTTCAGAATC 

CAATGTTAAAGGATTAGGTATCATTTCTCATAGAACTATCAACGCAGCTGCCGCTGAAGA 

ATTATCATATATTACAGGTAAATAAGTATTATATTAAACCCGTAAAATTTATAAGTATAA 

ACAAGGAGTTCGGACTTAAACATATTTCTGTTCATAAGTCCGATTTCTTATTCAATTAAA 

CCCGAGGCATTCAGTTCGAACGCCTCGGGTCGTTTTATATAAATATATTATTTTATGTTC 

AAATGTTCCTCATCATATCCGTTTCAATTGCCATCTCACACATTTTATAAATATGAGCAA 

ATGTACTTATTCTCAAACATTACTGCCGAGCTTTAATTGACGTTATATTAACTATAAACT 

ACTTTTCCATGACTCTACGGATTCAATGTCT^CATGAGCGTGATAAAATTTGTTCAATAAT 

AAAGTCATGTTTATCATCTGA 



LOCUS 112 



ATAATATTTAAGCCTACACTAGCTAACATACCAATCATAGAAACCATTGGTGCCCCAATT 
GCACGTGCAAATTGTTCTAATATGAAGAACAAAATTACAAAAGGTGCACTTAAAAACATT 
ACTTTCAAATAATTACTTGTTAAAGCTAACGTTTCACCTCTCGCCCCTAAAATTGCTGCG 
ATTTGATCACTGAATGGTAAAGTAACTAAAATCACGATAAGT C CTAGTGCAATACCAC CA 
TAAATAGAGAAACTACTTACAAATTTACT CTTACTATAGTCTTT CGCAC CTAAT AAACGT 
GAAATATAAGTTCCTGCACCAACGCCAAATAAATTACCTAACCCCATTAAGATAGCAAAT 
ACTGGCAGTGTTAGAGAGATAGCAGAAATCATGTGGCTATCTTCTAAAAATCCTATAAAG 
TAAATATTTAATATGCCATAAATAACGCTTAATAAAGTCCCTATCATCATTGGCAATGAG 
AAATGCATCATCGCTTTAAATACTGGCGATTTCTCAAAATAATATAATTGTTCGTCTTTC 
ATTGTTCAATACTCCTTGTCTTTTCCAATAATTAGCTTACTAACAATTAGATATCTAACT 
ATAATATTAAAGACAAAGTGACTGATTTCTACCAGTCACACTTATCATTTATTGTAAACT 
AGATAACATTTTAGTTAAGTTTGCTTTCATTTGTTCATTTTCTTCTTCAGATAACTGCGA 
TACGAGTGTTTGTTCCATTTCATCAAATATCGAAGTGAATGCTTCTACGAGTTTAATCCC 
AGAGGTAGTCAGCCCTATATTCTTTCTTCTCGTATCTTGTGCATCGACATAGCGATAGAT 
CAGCTTTTTACGTTCAAGGTTCCTTAATAAATTACTGACAGTTGGACCTGTTCGTTGTAA 
TGCTTTAGCAATATCATTTTGTGTCAGTCCATCTTGTTGATGTGCATAAAGATAACCTAA 
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CGTATGACCTTG 



LOCUS 113 



GATCCTTCAGAAATCAATAAAGTTATTCATGTAGATTTAGGTATTATTGCAGACTGTAAA 
AGATTTTTAGAATGTTTAAATGATAAAAATGTTGAGACTATAGAACACAGTGACTGGGTT 
AAACATTGTCAAAATAATAAGCAGAAACACCCATTTAAACTTGGTGAAGAAGATCAAGTA 
TTTTGTAAGC CACAACAAACAATCGAATATAT CGGCAAAATTACAAATGGTGAAGCAATT 
GTTACTACAGACGTGGGACAACATCAAATGTGGGCAGCTCAATTTTATCCATTTAAAAAT 
CACGGAC7\ATGGGTTACAAGCGGTGGTTTAGGAACAATGGGATTCGGTATTCCTTCGTCA 
ATTGGTGCCAAATTAGCTAATCCTGATAAAACAGTCGTATGTTTCGTCGGTGACGGTGGT 
TTCCAAATGACAAACCAAGAAATGGCACTTTTACCCGAATATGGTTTAGATGTCAAAATC 
GTACTAATCAATAATGGAACATTAGGTATGGTTAAACAATGGCAAGATAAGTTCTTTAAT 
CAACGCTTCTCACACTCAGTATTTAATGGTCAACCTGATTTTATGAAAATGGCAGAAGCA 
TATGGCGTCAAAGGTTTCTTAAT CGATAAGC CAGAACAACTGGAAGAACAATTAGATGCA 
GCGTTTGCTTATCAAGGACCAGCTTTAATTGAGGTTCGTATTTCCCCTACTGAAGCTGTA 
ACC CCAATGGTTCCGAGTGGCAAATCAAAT CATGAAATGGAGGGCTTATAATGACAAGAA 
TTCTTAAATTACAAGTTGCGGATCAAGTGAGCACGCTA/VATCGAATTACAAGTGCTTTTG 
TT CGCCTACAATATAATATCGATAC ATTAGATGTTACACATT CTGAACAACCTGGGATTT 
CTAACATGGAAATTCAAGTCGATATTCAAGATGATACATCACTTCATATATTAATTAAAA 
AATTAAAACAACAAATTAATGTTTTAACGGTTGAATGCTACGACCTTGTTGATAACGAAG 
CTTAATTTTAAGACAAAGGCAATGATGCGCTAATTAGTTATAGATATATCATAGGCTGCT 
AGTTAACATCTGCCACTATTACAAAGTTATATTTCAGAATTTTCGAAACACAAAATATTT 
AATTATTTGGAGGAATTTATTATGACAACAGTTTAT 



LOCUS 114 



GCGCACCAAACTCTCGTCCAATTGATTTTGAAATGAAAAAGAAAGATGGAACTCAACAGT 
TTTATCATTATGCAAGTT CTGTTAAACCTGCTAGAGTTATTT TCACTGATT CAAAACCAG 
AAATTGAATTAGGATTACAATCAGGTCAATTTTGGAGAAAATTTGAAGTTTATGAAGGTG 
ACAAAAAGTTGCCAATTAAATTAGTATCATACGATACTGTTAAAGATTATGCTTACATTC 
GCTTCTCTGTATCAAACGGAACAAAAGCTGTTAAAATTGTTAGTTCAACACACTTCAATA 
ACAAAGAAGAAAAATACGATTACACATTAATGGAATTCGCACAACCAATTTATAACAGTG 
CAGATAAATTC^AAACTGAAGAAGATTATAAAGCTGAAAAATTATTAGCGCCATATAAAA 
AAGCGAAAACACT AGAAAGACAAGTTT ATGAATTAAAT AAAATT CAAGATAAACTTC CTG 
AAAAATTAAAGGCTGAGTACAAGAAGAAATTAGAGGATACAAAGAAAGCTTTAGATGAGC 
AAGTGAAATCAGCTATTACTGAATT C CAAAATGTACAACCAACAAATGAAAAAATGACTG 
ATTTACAAGATACAAAATATGTTGTTTATGAAAGTGTTGAGAATAACGAATCTATGATGG 
ATACTTTTGTTAAACACCCTATTAAAACAGGTATGCTTAACGGCAAAAAATATATGGTCA 
TGGAAACT ACT AATGACGATTACTGGAAAGATT T CATGGT TGAAGGT CAACGTGTT AGAA 
CTATAAGCAAAGATGCTAAAAATAATACTAGAACAATTATTTTCCCATATGTTGAAGGTA 
AAACTCTATATGATGCTATCGTTAAAGTTCACGTAAAAACGATTGATTATGATGGACAAT 
ACO^TGTCAGAATCGTTGATAAAGAAGCATTTACAAAAGCCAATACCGATAAATCTAACA 
AAAAAGAACAAC^AGATAACTCAGCTAAGAAGGAAGCTACTCCAGCTACGCCTAGCAAAC 
CAACACGATGACCTGTTGAAAAAGAATGACAAAAACAAGACA 

AACAATTACCAAGTGTTGAAAAAGAAAATGACGCATCTAGTGAGTCAGGTAAAGACAAAA 
CGCCTGCTACAAAACCAACTAAAGGTGAAGTAGAAT CAAGTAGTACAACT CCAACTAAGG 
TAGTATCTACGACTCAAAATGTTGCAAAACCAAC^CTGCTTCATCAAAAACAACAAAAG 
ATGTTGTTGAAACTTCAGCAGGTTCTAGCGAAGGAAAAGATAGTGCTCCATTACAAAAAG 
CAAACATTAAAAAGACAAATGATGGACACACTCAAAGC^ 

AAAATAAAGCAAAATCATTACCACAAACTGGTGAAGAATCAAATAAAGATATGACATTAC 
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CATTAATGGCATTATTAGCTTTAAGTAGCATCGTTGCATTCGTATTACCTAGAAAACGTA 
AAAACTAATAAATCGTCTTTATATTTAATTATTAAATTAACAAATTTTAATTGGCGGATG 
AGGTATCCAGTTACCTCGTTCGCCAATTATTTTTCGCAATATAAAAAGTCCCACTTAAAA 
CAATCATTTTAAGCGGGACTTTTTATATTGAGTAACTAAAATTATTTAGCTGCTACTTCT 
TCGCCATTGTAAGAACCACAGTTTTTACATACACGGTGTGATAATTTGTATTCGACCACA 
GTTTGGGCATTCAGTCATACCTGGTACTGAAATTTTGAAATGCGTACGACGTTTGTTTTT 
TCTAGTTTTAGAAGTT CTT CTTTTTGGTACTGC CATGATATATCCTCCTT AGATTATAAA 
CGAAAAATACTAAATGTTAGTTTAATTAACAACATTATATCATTAATTAAACTACTTATT 
GCTCTTTATCATATAATTGTTGTAATTTTTGAAGCCTTGGATCAACTTGTCGTGATTCTG 
AATCATCTTGTTGCTTGCTGTTTAGCAAGCTCATCTAATTGATCCTCATCGATTACTTCC 
CAACCATTACCTACTGTCAACATTTGGTCACTTTGCTCTGAATAAGCTCTCATTGGTTTC 
TCAAT AAT AACTATATCCTCGACAATAT C CTGAAGATT AAC CAT ACCATCTTT AATAATG 

TGATAGTGTTCAT CTACAT CATCTTGAT C 

LOCUS 115 



GGATCTGATATTTTATCAATGTGCTTGTCATCTTTTTTAATATCATCTAACGTTTTCTTA 
ATATCTTTAGTAATGTTCGGTTGCACAATACCATCATCTTTAGTCGTCTTAAAGACAACA 
CGTATTTGTGCCTTTTCACTATCTTGATTAAAATGTTTTTCAATCTTTTTATTCGTATCT 
AACGACTCTAATCCTGTCATTTTAATATCATTGTCAAATTTCGGTGCATTTGTAGCAAGT 
GGTATCAATATTGCAGCTACAATCACTATCCATGCAATGACCGCGGACCATTTATGTTTT 
GCGATGAATGTCCCCATCTTATATAAAAATTTTGCCAAAGTATATTGCCTCCTTTTAAAA 
TCAACGTTATAGTTTAAATATACAGTGTAGATTATTGTTCGATTATAGTATCTATCCCCG 
ACCTCTTAAAGAATa^TTGGAAAATTTTGTATATTAAACTACACAOWVGGAGAAATGT 
AGATGAAAGAGACTGATTTACGAGTTATAAAGACAAAAAAAGCATTGTCGAGTAGCTTGC 
TACAATTGTTAGAACAGCAATTATTCCAAACGATTACTGTCAATCAAATTTGCGACAACG 
CACTCGTACACCGTACAACATTTTATAAACATTTTTATGATAAATATGATCTTCTAGAGT 
ACTTGTTCAATCAATTGACTAAAGACTACTTTGCTAGAGATATCAGTGACCGTCTTAATC 
ATCCATTCCAAACGATGAGTGATACGATTAATAATAAAGAGGATTTGAGAGAAATCGCAG 
AATTCCAAGAAGAAGACGCTGAATTTAATAAAGTATTAAAAAATGTCTGCATTAAAATTA 
TGCATAACGATATCAAAAATAATAGAGACCGTATCGATATTGACAGCGACATCCCAGATA 
ATCTCATATTTTATATTTATGACTCGTTGATTGAAGGTTTTATACATTGGATAAAAGATG 
AAAAAATTGATTGGCCTGGCGAAGATATTGATAACATTTTCCATAGATTAATCAATATTA 
AGATT AAAT AGT AGATGAGAAACT CATGAGCGTTAC CAAC ATTCATAAT AAAAACGAT AG 
TGTACACGTTAATGAATTCGTGTACTACTATCGTTTTTTATTTTTATCGTGCTTATCGCT 
ATTAAAACAACTGATACACAACACATAAACTATGAAGAAAAAAATAAATCCGCTATCTAA 
ATGACTTTGA C T CAGTTGTTTAAATGAC CAAATTG CT AATA CAATT C CCAT TATTATTGA 
AATAACGTATCTCACATTCTTATACCTATAATCCTTTTCTAAAAATATGGTTGCTATTAC 
TT AATTTTT AAAGTT AT AAAT AAAAAGAGCCAACCGCAATGGATGGC C CTTGTT CATT AT 
GAAGCATTAGAACATTTCTGAAACAACCTTTTGTTCTAAGAAGTGTAATAAGTAGTCTGG 
ACTACCTGTTTTAG CGTC CGTACCTGACATTTTGAAACCAC CAAATGGATGGTATCCAAC 
AACTGCTGAAGTACAGCCTCTGTTAAGGTATAAATTGCCTACATCAAATTCGTTTACCGC 
TTTAATCCAATGCTCGCGATTATTTGTAATCACTGCACCAGTTAAACCGTAATCTGTATC 
ATTTGCAACCTCAATTGCTTCATCAAAATCGTTAACTTTCACAAAGCCAACAACTGGACC 
AAAAATTTCTTCTTGCATGATTCTATCTTTAGATTTAAGTCCTGAAATGATTGTTGGTTC 
TACAAAGTAACCTTTTGAATCATCAGTGCCGCCACCTTGTTCTAATTTACCTTCTTCTTT 
AC CAAT CTCAATATAATTTTTAAT CTTATCAAATTGTTTTTTATTAATAACTGGGCCCAT 
ATACGTATTGTCTACAGTATTGCCCAACGTTAATTCTTTTGTTAATTTGATTGATTTCTC 
TAATACTTCGTCATAAACGTCTTTATGCACAATTGCACGTGAACATGCTGAACATTTTTG 
ACCAGAAAAACCAAATGCTGACGTTACAATAGCTTCTGCTGCCATATCTGTATCAATATT 
TTCATCAACTACAATGGCATCTTTACCACCCATTTCAGCGATAACACGTTTCAAGAAGTT 
TTGACCTTCTTGAACAACGGCACTACGTTCATAAATTCTAGTACCTGTCGCACGTGATCC 



TABLE 8 
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LOCUS 1 (E8/B1/I16) 



>G1832_STAAU83 25 / UNDEFINED PRODUCT 1724158:1725096 REVERSE 

MW:34671 

MEHTTMKITTIAKTSLALGLLTTGVITTTTQAANATTLSSTKVEAPQSTPPSTKIEAPQS 

KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 

INPKFKDLRAYYTKPSLEFKNEIGIILKKWTTIRFMNWPDYFIYKIALVGKDDKKYGEG 

VHRNVDVFWLEENNYNLEKYSVGGITKSNSKKVDHKAGVRITKEDNKGTISHDVSEFKI 

TKEQISLKELDFKLRKQLIEKIJNLYGNVGSGKIVIKMKNGGKYTFELHKXLQEN^ 

DGTNIDNIEVNIK 



>G1834_STAAU8325, UNDEFINED PRODUCT 1725193:1725327 REVERSE 

MW:5264 ; 

MFVKVAFLCLKSDETSNVPSVESHQNHFYLTNIMDFLIYLTMIQI 



>G183 5_STAAU8325, UNDEFINED PRODUCT 1725449:1726531 REVERSE 

MW:4Q775 

MEHTIMKMRTIAKTSLALGLLTTGAITVTTQSVKAEK 

AGANSATTQAANTRQERTPKLEKAPNTNEEKTSASKIEKISQPKQEEQKTLNISATPAPK 
QEQSQTTTESTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDLRAYY 
TKPSFEFEKQFGFMLKPWTTVRFMNVIPNRFIYKIALVGKDEKKYKDGPYDNIDVFIVLE 
DNKYQLKKYSVGGITKTNSKKVNHICVELSITKKDNQGMISRDVSEYMITKEEISLKELDF 
KLRKQLIEKHNLYGNMGSGTIVIKMKNGGKYTFELHKKLQEHRMADVIDGTNIDNIEVNI 
K 



>G1837_STAAU832 5, UNDEFINED PRODUCT 1726810:1727562 REVERSE 

MW:28926 

MYDSNYVI KQSNYNRLEHTTMKMKNIAKI SLLLGI LATGVNTTTEKPVHAEKKP I VI SEN 
SKKLKAYYNQPSIEYKNVTGYISFIQPSIKFMNIIDGNSVNNIALIGKDKQHYHTGVHRN 
LNI FYVNEDKRFEGAKYS I GGI TSANDKAVDL I AEARVI KEDHTGE YDYDFFPFKI DKEA 
MSLKEIDFKLRKYLIDNYGLYGEMSTGKITVKKKYYGKYTFELDKKLQEDRMSDVINVTD 
IDRIEIKVIKA 



LOCUS 2 (B10/I15) 



>G0678__STAAU8325, UNDEFINED PRODUCT 661503:665291 FORWARD 

MW:138168 

MLGVINRMAKKFNYKLPSMVALTLVGSAVTAHQVQl^ 
. QAKAEVKNPTQNI SGTQVYQD PAI VQP KT ANNKTGNAQVS QKVDTAQ VNGDT RANQ S ATT 
NNTQPVAKSTSTTAPKTNTNVTNAGYSLVDDEDDNSENQINPELIKSAAKPAALETQYKT 
AAPKAATTSAPKAKTEATPKVTTFSASAQPRSVAATPKTSLPKYKPQVNSSINDYICKNN 
LKAPKIEEDYTSYFPKYAYRNGVGRPEGIVVHDTANDRSTINGEISYMKNNYQNAFVHAF 
VDGDRI I ETAPTD YLSWGVGAVGNPRFINVE I VHTHDYAS FARSMNNYADYAATQLQYYG 
LKPD SAE YDGNGTVWTH YAVS KYLGGTDHAD PHG YLRSHNYS YDQL YDL I NE KYL I KMGK 
VAPWGTQSTTTPTTPSKPTTPSKPSTGKLTVAANNGVAQIKPTNSGLYTTVYDKTGKATN 
EVQKTFAVSKTATLGNQKFYLVQDYNSGNKFGWVKEGDWYNTAKS PVNVNQS YS I KPGT 
KLYTVPWGTSKQVAGSVSGSGNQTFKASKQQQIDKSIYLYGSVNGKSGWVSKAYLVDTAK 
PTPTPTPKPSTPTTNNKLTVSSLNGVAQINAKNNGLFTTVYDKTGKPTKEVQKTFAVTKE 
ASLGGNKFYLVKD YNS PTL I GWVKQGD VI YNNAKS PVNVMQT YTVKPGTKLYS VPWGTYK 
QEAGAVSGTGNQTFKATKQQQIDK^IYLFGTVNGKSGWVSKAYLAVPAAPKKAVAQPKTA 
VKAYTVTKPQTTQTVSKIAQVKPNNTGIRASVYEKTAKNGAKYADRTFYVTKERAHGNET 
YVLLNNTSHNI PLGWFNVKDLNVQNLGKEVKTTQKYTVNKSNNGLSMVPWGTKNQVI LTG 
NNIAQGTFNATKQVSVGKDVYLYGTINNRTGWVNAKDLTAPTAVKPTTSAAKDYNYTYVI 
KNGNGYYYVTPNSDTAKYSLKAFNEQPFAWKEQVINGQTWYYGKLSNGKLAWIKSTDLA 
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KELI KYNQTGMTLNQVAQ I QAGLQ YKPQVQRVPGKWTDAJCFNDVKHAMDTKRLAQDPALK 
YQFLRLDQPQNI S IDKINQFLKGKGVLENQGAAFNKAAQMYGINEVYLI SHALLETGNGT 
^SQLAKGADVVNNKVVTO 

FIGNSYVKAGQNTLYKMRWNPAHPGTHQYATDVDWANINAKIIKGYYDKIGEVGKYFDIP 

QYK 



LOCUS 3 



>G1419_STAAU8325, UNDEFINED PRODUCT 13 79120:1380817 FORWARD 

MW:61188 

DRKPVTVADLKVEGALAM I LKDAI KPNLVQS I EGT PALVHGGP FANI AHGCNS I L4ATETA 

RDLADIVVTEAGFGSDLGAEKFMDIKAREAGFDPAAVVWATIRALKMHGGVAKDN^ 

NVEAVKAGIVNLERHVNNIKKFGVEPWAINAFIHDTDAEVEYVKSWAKENNVRIALTEV 

WEKGGKGGVDLANEVLEVIDQPNSFKPLYELELPLEQKIEKIVTEIYGGSKVTFSSKAQK 

QLKQFKENGWDNYPVCMAKTQYSFSDDQTLLGAPSGFEITIRELEAKTGAGFIVALTGAI 

MTMPGLPKKPAALNMDVTDDGHAIGLF 



>G1420_STAAU8325, UNDEFINED PRODUCT 1381154:1383838 FORWARD 

MW:100947 

MNKHHPKLRSFYSIRKSTLGVASVIVSTLFLITSQHQAQAAENTNTSDKISENQNNNATT 
TQPPKDTNQTQPATQPANTAKNYPAADESLKDAIKDPALENKEHDIGPREQVNFQLLDKN 
NETQYYHFFSIKDPADVYYTKKKAEVELDINTASTWKKFEVYENNQKLPVRLVSYSPVPE 
DHAY I RFPVSDGTQELKI VS STQ I DDGEETNYD YTKLVFAKP I YNDPSLVKSDTNDAWT 
NDQS S S VASNQTNTNT SNQN I ST I NNANNQPQATTNMS Q PAQ PKS S TNADQAS S Q PAHET 
NSNGNTNDKTNE S SNQS DVNQQY P PAD E S LQDAI KNPAI I D KEHTADNWR P I DFQMKNDK 
GERQFYHYASTVEPATVIFTKTGPIIELGLKTASTWKKFEVYEGDKKLPVELVSYDSDKD 
YAYIRFPVSNGTREVKIVSSIEYGENIHEDYDYTLMVFAQPITNNPDDYVDEETYNLQKL 
LAPYHKAKTLERQVYELEKIjQEKLPEKYKAEYKKja^^ 

NDQLTDLQEAHFVVFESEENSESVMDGFVEHPFYTATLNGQKYVVMKTKDDSYWK^ 

GKRVTTVSKDPKNNSRTLIFPYIPDKAVYNAIVKVWANIGYEGQYHVRIINQDINT 

DTSQNNTSEPLNVQTGQEGKVADTDVAENSSTATNPKDASDKADVIEPESDVVKDADNNI 

DKDVQHDVDHLSDMSDNNHFDKYDLKEMDTQIAKDTDRNVDKDADNSVGMSSNVDTDKDS 

NKNKDKVIQLNHIADKNNHTGKAAKLDVVKQNYNNTDKVTDKXTTEH^ 

KTKEKAGTPSKENKLSQSKMLPKTGETTSSQSWWGLYALLGMLALFIPKFRKESK 



>G1421_STAAU8325, UNDEFINED PRODUCT 1383 972:1384061 FORWARD 

MW:3459 

MKI I LLLFL I FGF I VWTLKSEHQLTLFS I 



LOCUS 4 (E103) 



>G2652_STAAU8325, UNDEFINED PRODUCT 2537955:2540798 REVERSE 

MW:104512 

LHLRENIIVKSNLRYGIRKHKLGAASVFLGTMIWGMGQEKEAAASEQNNTTVEESGSSA 
TESKASETQTTTNNVNTIDETQSYSATSTEQPSQSTQVTTEEAPKTVQAPKVETSRVDLP 
SEKVADKETTGTQVDIAQPSNVSEIKPRMKRSTDVTAVAEKEVVEETKATGTDVTNKVEV 
EEGSEIVGHKQDTNWNPHNAERVTLKYKWKFGEGIKAGDYFDFTLSDNVETHGISTLRK 
VPEIKSTDGQVMATGEIIGERKWYTFKEYVQEKJCDLTAELSLNLFIDPTTVTQKGNQNV 
EVKLGETTVSKIFNIQYLGGVRDNWGVTANGRIDTLNKVDGKFSHFAYMKPNNQSLSSVT 
VTGQVTKGNKPGVNNPTVKVYKH I GSPPLAES VYAKLDDVS KFEDVTDNMS LDFDTNGGY 
SLNFNNLDQSKNYVIKYEGYYDSNASNLEFQTHLFGYYNYYYTSNLTWKNGVAFYSNNAQ 
GDGKDKLKEPIIEHSTPIELEFKSEPPVEKHELTGTIEESNDSKPIDFEYHTAVEGAEGH 
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AEGTIETEEDSIHVDFEESTHENSKHHADWEYEEDTNPGGGQVTTESNLVEFDEDSTKG 
IVTGAVSDHTTIEDTKEYTTESNLIELVDELPEEHGQAQGPIEEITENNHHISHSGLGTE 
NGHGNYGVI E E IEENSHVDI KSELGYEGGQNSGNQS FEEDTE EDKPKYEQGGNI VDIDFD 
SVPQIHGQNNGNQSFEEDTEKDKPKYEQGGNIIDIDFDSVPHIHGFNKHTEIIEEDTNKD 
KPNYQFGGHNSVDFEEDTLPQVSGHNEGQQTIEEDTTPPIVPPTPPTPEVPSEPETPTPP 
TPEVPSEPETPTPPTPEVPTEPGKPIPPAKEEPKKPSKPVEQGKWTPVIEINEKVKAW 
PTKKAQSKKSELPETGGEESTNNGMLFGGLFSILGLALLRRNKKNHKA 



LOCUS 5 (L4) 



>G0788_STAAU8325, UNDEFINED PRODUCT 779770:781077 FORWARD 
MW:50070 

DQQKAFYQVLH 

LKGITEEQRNQYIKTLREHPERAQEVFSESLKDSKNPDRRVAQQNAFYNVLKNDNLTEQE 
KNNYIAQIKENPDRSQQVWVESVQSSKAKERQNIENADKAIKDFQDNKAPHDKSAAYEAN 
SKLPKDLRDKNNRFVEKVS I EKAI VRHDERVKSANDAI SKLNEKDS I ENRRLAQREVNKA 
PI^VKEHLQKQLDALVAQKDAEKKVAPKVEAPQIQSPQIEKPKVESPKVEVPQIQSPKVE 
VPQS KLLG YYQS LKDS FNYGYKYLTDTYKS YKE KYDTAKYY YNT YYKYKGAI DQTVLTVL 
GSGSKSYIQPLKVDDKNGYLAKSYAQVRNYVTESINTGKVLYTFYQNPTLVKTAIKAQET 
ASSIKNTLSNLLSFWK 



>G0790_STAAU83 25, UNDEFINED PRODUCT 781580:782542 FORWARD 

MW:36381 

MNLKLNRKKVI SMIKNKI LTATLAVGLI APLANPFI E I S KAENKI ED I GQGAE 1 1 KRTQD 
ITSKRIAITQNIQFDF\nQ)KKYNKDALVVKMQGFISSRTTYSDLKKYP 
ISLKTKDSNVDLINYLPKNKIDSADVSQKLGYNIGGNFQSAPSIGGSGSFNYSKTISYNQ 
KNYVTEVESQNSKGVKWGVKANSFVTPNGQVSAYDQYLFAQDPTGPAARDYFVPDNQLPP 
L IQSGFNPS FI TTLS HERGKGDKS E FE I TYGRNMDATYAYVTRHRIiAVDRKHDAFKNRNV 
TVKYE VNWKTHEVKI KS I T PK 



>G07 91_STAAU832 5, UNDEFINED PRODUCT 783104:784057 FORWARD 
MW:35954 

VKLMLKNKILTTTLSVSLLAPLANPLLENAKAANDTEDIGKGSDIEIIKRTEDKTSNKWG 
VTQNIQFDFVKDKKYNKDALILKMQGFISSRTT^ 

KYVS L INYL PKNKI E STNVSQTLGYN IGGNFQS APS LGGNGS FNYS KSISYT 



LOCUS 6 (Dl) 



>G0659_STAAU8325, UNDEFINED PRODUCT 644649:646835 REVERSE 
MW:79536 

MSKFIEPSVEEIKLEKVYQDMGLSDQEYEKVCDILGRQPNFTETGIFSVMWSEHCSYKHS 
KPFLKQFPTSGDHVLMGPGEGAGWDIGDNQAWFKVESHNHPSAIEPYQGAATGVGGII 
RDIVSIGARPINLLNSLRFGELDNKQNQRLLKGWKGIGGYGNCIGIPTTAGEIEFDERY 
DGNPLVNAMCVGVINHDMIQKGTAKGVGNSVIYVGLKTGRDGIHGATFASEELTEESESK 
RPSVQIGDPFVGKKLMEATLEAITFDELVGIQDMGAAGLTSSSSEMAAKGGSGLHLRLEQ 
VPTREPGISPYEMMLSETQERMLLWEKGTEQKFLDLFDKHELDSAVIGEVTDTNRFVLT 
YDDEVYADIPVEPLADEAPVYILEGEEKDYNTSKNDYTHIDVKDTFFKLLKHPTIASKHY 
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LOCUS 7 (Dl) 



>G23 08_STAAU8325, UNDEFINED PRODUCT 2206377:2207831 REVERSE 
MW:54671 

MTD 1 1 NKLQAFADANPQS I AVRHTTDE LTYQQLMD ESS KLAHRLQG S KKPM I L FGHMS P Y 
MI VGMIGAIKAGCGYVPVDTS I PEDRI KMI INKVQPEFVFNTTDES FESLEGEVFTI EDI 
KTSQDPVIFDSQIKDNDTVYTIFTSGSTGEPKGVQIEYASLVQFTEWMLELNKSGNEQQW 
l^QAPFSFDLSVMAIYPCIASGGTLNLVDKNMINKPK^ 

CLLLPTLNEEQYGSLNEFFFCGEILPHRAAKALVNRFPSATIYNTYGPTEATVAVTSIQI 
TQEILDQYPTLPVGVERPGARLSTTDEGELVIEGQSVSLGYLKNDQKTAEVFNFDDGIRT 
YHTGDKAKFENGQWFIQGRIDFQIKLNGYRMELEEIETQLRQSEFVKEAIWPVYKNDKV 
IHLIGAIVPTTEVTDNAEMTKNIKNDLKSRLPEYMIPRKFEWMEQLPLTSNGKIDRKKIA 
EVING 



>G2309_STAAU8325, UNDEFINED PRODUCT 2207850:2208050 REVERSE 
MW:7893 

MNGLY KGV FTKNF KRCNMKS KSKQP PNKYVEAFKP YLLTLL YLAI F I TLYLI YGS GDTHN 
NFIYNEF 



>G2310_STAAU8325, UNDEFINED PRODUCT 2208050:2208157 REVERSE 

MW:4396 

MMTTNYYVES I KLKLNF IMNI D IMNCKKQ I LKR I L Y 



LOCUS 8 (D4) 



>G1191_STAAU83 25, UNDEFINED PRODUCT 1158690:1159313 FORWARD 

MW:24008 

DPNIHQAWQDDNPDFESGEITQELQKGYKLKDRVLRPSMVKVNQ 

>G1192_STAAU8325, UNDEFINED PRODUCT 1159361:1161214 FORWARD 

MW:67451 

MIKWRNFIMSKIIGIDLGTTNSCVTVLEGDEPKVIQNPEGSRTTPSVVAFKNGETQVGEV 
AKRQAITNPNTVQSIKRHMGTDYKVDIEGKSYTPQEISAMILQNLKNTAESYLGEKVDKA 
VI TVPAYFNDAERQATKDAGKI AGLEVERI INE PTAAALAYGLDKTDKDEKVLVFDLGGG 
TFDVS ILELGDGVFEVLSTAGDNKLGGDDFDQVI IDYLVAEFKKENGVDLSQDKMALQRL 
KDAAEKAKKDLSGVSQTQISLPFISAGENGPLHLEVNLTRSKFEELSDSLIRRTMEPTRQ 
AMKDAGLTNSD I DE VI LVGGS 



LOCUS 9A (D22) AA SEQUENCE 

>G0560_STAAU8325 / UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 

DQNTIKQGVN 

FTDADEAKRNAYTNAVTQAEQ I LNKAQGPNT S KDGVE TALENVQRAKNE LNGNQNVANAK 

TTAKNALNNLTSINNAQKEALKSQIEGATTVAGVNQVSTTASELNTAMSNLQNGINDEAA 

TKAALNGTQNLEKAKQHANTAIDGLSHLTNAQKEALKQLVQQSTTVAEAQGNEQKANNVD 

AAMDKLRQS IADNATTKQNQNYTDASQNKKDAYNNAVTTAQGI IDQTTSPTLDPTVINQA 

AGQVSTTKNALNGNENLEAAKQQASQS LGSLDNLNNAQKQTVTDQ I NGAHTVDEANQ I KQ 

NAQNLNTAMGNLKQAIADKDATKATVNFTDADQAKQQAYNTAVTNAENI I SKANGGNATQ 

AEVEQAI KQVNAAKQALNGNANVQHAKDEATAL INS SNDLNQAQKDALKQQVQNATTVAG 

VNNVKQTAQELNNAMTQLKQGIADKEQTKADGNFVNADPDKQNAYNQAVAKAEALISATP 

DVVVTPSEITAALNKVTQAKKDLNGNTNIJ\TAKQNVQHAIDQLPNLNQA 

ATLVPNVNA I QQAATTLNDAMTQL KQG I ANKAQ I KGS ENYHDADTD KQTA YDNAVT KAE E 

LLKQTTNPTMDPNTIQQALTKVNDTNQALNGNQKLADAKQDAKTTLGTLDHLNDAQKQAL 
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TTQVEQAPD I ATVNNVKQNAQNLNNAMTNLNNALQDKTETLNS INFTDADQAKKDAYTNA 
VSHAEGI LS KANGSNAS QTEVEQAMQRVNEAKQALNGNDNVQRAKDAAKQVI TNANDLNQ 
AMTQLKQGIADKDQTKANGNFVNADTDKQNAYT^AVAHAEQ I 1 SGTPNANVD PQQVAQAL 
QQVNQAKGDIiNGNHNLQVAKDNANTAIDQLPNLNQPQKTALKDQVSHAELVTGVNAIKQN 
ADALNNAMGTLKQQIQANSQVPQSVDFTQADQDKQQAYNNAANQAQQIANGIPTPVLTPD 
TVTQAVTTMNQAKDALNGDEKXAQAKQEAIiANLDTLRDLNQPQRDALRNQINQAQALA^ 
EQTKQNAQNVNT AMSNL KQG I ANKDT VKAS ENYHDADAD KQTAYTNAVS QAEG 1 1 NQTTN 
PTLNPDE I TRALTQVTDAKNGLNGEAKIiATEKQNAKDAVSGMTHLNDAQKQALKGQ I DQS 
PE I ATVNQVKQT AT S LDQAMDQLS QAI NDKAQTLADGNYLNAD PDKQNAYKQAVAKAEAL 
LNKQSGTNEVQAQVESITNEWAAKQAI1NGNDNI1ANAKQQAKQQLANLTHLNDAQKQSFE 
SQITQAPLVTDVTTINQKAQ 



LOCUS 9B (12) AA SEQUENCE 

>G0558_STAAU8325, UNDEFINED PRODUCT 527809:529263 FORWARD 

MW; 51904 

SFSLFIVLEKRATNPLIDFKLFKNKAYTGATASNFL 

LNGVAGTL IVANTFVQRGLGYS SLQAGS LS I TYLVMVL I M IRVGEKLLQTLGCKKPML I G 
TGVLIVGECLISLTFLPEIFYVICCIIGYLFFGLGLGIYATPSTDTAIANAPLEKVGVAA 
GIYKMASALGGAFGVALSGAVYAIVSNMTNIYTGAMIALWLNAGMGILSFVIILLLVPKQ 
NDTQL 



>G0560_STAAU83 25, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 

MNYRDKI Q KF S I RKYTVGT F S TVI ATL VFLGFNT S QAHAAETNQ P AS WKQKQQ SNNEQT 
ENRESQVQNSQNSQNGQSLSATHENEQPNISQANLVDQKVAQSSTTNDEQPASQNVNTKK 
D S ATAATTQ PDKE Q S KHKQNE S Q SANKNGNDNRAAHVENHEANWTASD S S DNGNVQHDR 
NELQAFFDANYHDYRFIDRENADSGTFNYVKGIFDKINTLLGSND 



LOCUS 9C (J13) AA SEQUENCE 

>G0560_STAAU8325 / UNDEFINED PRODUCT 529664:5582 68 FORWARD 

MW:1029886 

DQEKRQAYDSKVTNAENI ISGTPNATLTVNDV 

NSAASQVNAAKTALNGPNNLRVAKEHANNTIDGLAQ 

VKNSSQTLNTAMKGLRDS IANEATI KAGQNYTDASPNNRNEYDSAVTAAKAI INQTSNPT 
ME PNT I TQVTS QVTT KEQALNGARNLAQAKTTAKNNLNNLTS I NNAQKDALTRS I DGATT 
VAGWQSTAKATELNNAMHSLQNGINDETQTKQTQKYLDAEPSKKSAYDQAVNAAKAILT 
KAS GQNVDKAAVE QALQNVNS TKTALNGDAKLNEAKAAAKQTLGTLTH I NNAQRTALDNE 
ITQATNVEGVNWKAKAQQLDGAMGQLETSIRDKDTTLQSQNYQDADDAKRTAYSQAVNA 
AAT I LN KTAGGNT P KAD VERAMQAVTQ ANTALNG I QNLD RAKQ AANTA I TNAS DLNT KQ K 
EALKAQVTSAGRVSAANGVEHTATELNTAMTALKRAIADKAETKASGNYW 
DEKVTAAENIVSGTPTPTLTPADVTNAATQVTNAKTQLNGNHNLEVAKQNANTAIDGLTS 
LNGPQKAKLKEQVGQATTLPNVQTVRDNAQTLNTAMKGLRDSIANEATIKAGQNYTDASQ 
NKQTDYNSAVTAAKAI IGQTTS PSMNAQE INQAKDQVTAKQQALNGQENLRTAQTNAKQH 
LNGLS DLTDAQKDAVKRQ I EGATHVNE VTQAQNNADALNTAMTNL KNG I QDQNT I KQGVN 
FTDADE 



LOCUS 9D (Mil) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 

S QAI NDKAQTLADGNYLNAD PDKQNAYKQAVAKAEAL 

LNKQSGTNEVQAQVE S I TNEVNAAKQALNGNDNLANAKQQAKQQLANLTHLNDAQKQS FE 
S Q I TQAPLVTD VTT I NQ KAQ T LDHAM E LLRNS VADNQTTLAS ED YHDATAQRQND YNQ AV 
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TAANNI INQTTS PTMNPDDVNGATTQVNNTKVALDGDENLAAAKQQANNRLDQLDHLNNA 
QKQQLQS Q I TQS S D I AAVNGHKQTAE S LNTAMGNL I NAI ADHQAVEQRGNF I NADTDKQT 
AYNTAVNEAAAMINKQTGQNANQTEVEQAITKVQTTLQALNGDHNLQVAKTNATQAIDAL 
TS LNDPQKTALKDQVTAATLVTAVHQI EQNANTLNQAMHGLRQS I QDNAATKANS KY I NE 
DQPEQQNYDQAVQAANNIINEQTATLDNNAINQAATTVNTTKAAL 

TVSQlliAHLNNAQKHMEDTLIDSETTRTAVKQDLTEAQALDQLMDALQQSIADKDATRASS 
A YVNAE PNKKQ S YD EAVQNAE S 1 1 AGLNNPT I NKGNVS S ATQAVI S S KNALDGVE RLAQD 
KQTAGNSLNHLDQLTPAQQQALENQINNATTRDKVAEI IAQAQALNEAMKALKES IKDQP 
QTEASSKFINEDQAQKDAYTQAVQHAKDLINKTTDPTIAKS I IDQATQAVTDAKNNLHGD 
QKLAQDKQRATETLNNLSNLNTPQRQALENQINNAATRGEVAQKLTEAQALNQAMEALRN 
SIQDQQQTEAGSKFINEDKPQKDAYQAAVQNAKDLINQTNNPTLDKAQVEQLTQAVNQAK 
DNLHGDQKI^DKQHAVTDLNQLNGLNNPQRQALESQINNAATRGEVAQKLAEAICALDQA 
MQALRNS I QDQQQTE SGS KF I NED KPQ KDAYQAAVQNAKDL I NQTGN PTLDKS QVEQLTQ 
AVTTAKDNLHGDQKLARDQQQAVTTVNALPNLNHAQQQALTDAINAAPTRTEVAQHVQTA 
TELDHAMETLKNKVDQVNTDKAQPNYTEASTDKKEAVDQALQAAES I TDPTNGSNANKDA 
VDQVLTKLQEKENELNGNERVAEAKTQAKQTIDQLTHLNADQIATAKQNI 



LOCUS 9E (M13) AA SEQUENCE 

>G0560_STAAU832 5, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 _____ 

DRVLASH PDVAT I RQNVTAANAAKS ALDQARNGLTVD 

KAPLENAKNQLQHS IDTQTSTTGMTQDS INAYNAKLTAARNKIQQINQVLAGSPTVEQIN 
TNTSTANQAKSDLDHARQALTPDKAPLQTAKTQLEQSINQPTDTTGMTTASLNAYNQKLQ 
AARQKLTEINQVLNGNPTVQNINDKVTEANQAKDQLNTARQGLTLDRQPALTTLHGASNL 
NQAQQNNFTQQINAAQNHAALET IKSNI TALNTAMTKLKD SVADNNT I KSDQNYTDAT PA 
NKQAYDNAWAAKGVIGETTNPTMDVNTVNQKAASVKSTKDALDGQQNLQRAKTEATNAI 
THASDLNQAQKNALTQQVNSAQNVQAVNDIKQTTQSLNTAMTGLKRGVANHNQWQSDNY 
VNADTNKKND YNNAYNHAND I INGNAQHPVI T PSDVNNALSNVTS KEHALNGEAKLNAAK 
QEANTALGHLNNLNNAQRQNLQS Q I NGAHQ IDAVNT I KQNATNLNS AMGNLRQAVAD KDQ 
VKRTEDYADADTAKQNAYNSAVSSAETIINQTTNPTMSVDDVNRATSAVTSNKNALNGYE 
KLAQS KTDAARAIDAL PHLNNAQKADVKS KI NAASN I AGVNTVKQQGTDLNTAMGNLQGA 
INDEQTTLNS QNYQDATPS KKTAYTNAVQAAKD I LNKSNGQNKTKDQVTEAMNQVNSAKN 
NLDGTRLLD 



LOCUS 10 (D9) 



>G2169_STAAU83 25, UNDEFINED PRODUCT 2045731:2047263 FORWARD 

MW:55179 

MLMKSLFEKAQQFGKSFMLPIAILPAAGLLLGIGGALSNPNTVKAYPILDITLLQNIFTL 
MSAAGS IVFQNLPVI FAIGVAIGLSRSDKGTAGLAALLGFLIMNATMNGLLTITGTLAK 



>G2167_STAAU8325, UNDEFINED PRODUCT 2044443:2045375 REVERSE 

MW:33794 

MKRKI I MP CD PGHDDAIAL I LAGAI PS PLEILAVTTVAGNQS VDKNTTNALNVLDIMGRQ 
PI AVAKGADRPL I KPAAFAS E I HGESGLDG PKL P ST P S RQAVAM PAS DVI I N KVMTS DT P 
VT I VATG PLTNVATAL IREPRIAEHIESIT LMGGGT FGNWT PT AE FN I WVP AE AAKR VFE 
SGITINVFGLDVTHQVLAD 



LOCUS 11 (DIP) 



>G2285_STAAU832 5 / UNDEFINED PRODUCT 2183380:2183499 REVERSE 
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MW:4917 

MHQLKALLVLTHPRYYKTSQKHHYL I YLNKNSQS YL I LFL 



>G2286_STAAU8325, UNDEFINED PRODUCT 2183646:2184428 REVERSE 

MW:27575 . 

MI FMTNNKVALVTGGAQGI GFKI AERLVEDGFKVAVVDFNEEGAKAAALK^ 

I KADVSNRDDVFNAVRQTAAQFGD FHVMVNNAGLGPTT P IDT I TE EQ FKTVYGVNVAGVL" 

WG I QAAHEQFKKFNHGGK 1 1 NAT S QAGVEGNPGLSL YCS TKFAVRGLTQVAAQDLAS EG I 

TVNAFAPGIVQTPMMESIAVATAEEAGKPEAWGWEQFTSQIALGRVSQPEDVSNVVSFLA 

GKDSDYITGQTI IVDGGMRFR 



>G2287_STAAU8325, UNDEFINED PRODUCT 2184634:2185257 REVERSE 

MW:22980 

MEKNVEKSFIKIGLYFQIAYIVLMAITLCGFVICYGLIFGLFYLIiSGSRADYLIVTIVIS 
AIISIFVIILSIVPVIVLASDLFKERISKGVILIVLAIIALVLCNFVSAILWFVSAISIL 
GRKKLVAAADTTT I QKS KGNANQASHKDTCKKELD 5 QDMMEHPE VKNPTTKNLEGFNE E I 
HKDEATTKWSDNTEPPIESKDHVSKKD 



LOCUS 12 () 

>G1787_STAAU83 25, UNDEFINED PRODUCT 1678934:1683439 REVERSE 

MW:166665 __ 

RGGVGADG 

ITGDGAGIMTEIPFAFFKQHVTDFDIPGEGEYAVGLFFSKERILGSEHEWFKKYFEGEG 
LSILGYRNVPVNKDAIAKHVADTMPVIQQVFIDIRDIEDVEKRIjFIARKQLEFYSTQCDL 
ELYFTSLSRKTIVYKGWLRSDQIKKLYTDLSDDLYQSKLGLVHSRFSTNTFPSWKRAHPN 
RMLMHNGEINTIKGNVNWMRARQHKLIETLFGEDQHKVFQIVDEDGSDSAIVDNALEFLS 
LAME PEKAAMLL I PEPWLYNEANDA^JVRAFYEFYSYLMEPWDGPTMISFCNGDKLGALTD 
RNGLRPGRYTITKDNFIVFSSEVGWDVPESNVAFKGQLNPGKLLLVDFKQNKVIENNDL 
KGAIAGELPYKAWIDNHKVDFDFENIQYQDSQWKDETLFKLQRQFAYTKEEIHKYIQELV 
EGKKDPIGAMGYDAPIAVLNERPESLFNYFKQLFAQVTNPPIDAYREKIVTSELSYLGGE 
GNLIAPDETVLDRIQLKRPVLNESHLAAIDQEHFKLTYLSTVYEGDLEDALEALGREAW 
AVKQGAQILVLDDSGLVDSNGFAMPMLLAISHVHQLLIKADLRMSTSLVAKSGETREVHH 
VACLLAYGANAI VPYLAQRTVEQLTLTEGLQGTWDNVKTYTDVLSEGVI KVMAKMG 1ST 
VQSYQGAQIFEAIGLSHDVIDRYFTGTQSKLSGISIDQIDAENKARQQSPDNYLASGSTF 
QWRQQGQHHAFNPESIFLLQHACKENDYAQFKAYSEAVNKNRTDHIRHLLEFKACTPIPf 
DQVEPVSD I VKRFNTGAMS YGS I SAEAHETLAQAMNQLGGKSNSGEGGEDAKRYEVQVDG 
SNKVS AI KQVASGRFGVTSDYLQHAKE I Q I KVAQGAKPGEGGQLPGTKVYPWI AKTRGST 
PGIGLISPPPHHDIYSIEDLAQLIHDLKNANKDADIAVKLVSKTGVGTIASGVAKAFADK 
I VI SGYDGGTGAS PKTSIQHAGVPWEIGLAETHQTLKLNDLRSRVKLETDGKLLTGKDVA 
YACALGAEEFGFATAPLWLGCIMMRVCHKDTCPVGVATQNKDLRALYRGKAHHWNFMH 
FIAQELREILASLGLKRVEDLVGRTDLLQRSSTLKANSKAASIDVEKLLCPFDGPNTKEI 
QQNHNLEHGFDLTNLYEVTKPYIAEGRRYTGSFTVNNEQRDVGVITGSEISKQYGEAGLP 
ENT INVYTNGHAGQS LAAYAPKGLM I HHTGD AND YVGKGL SGGTV I VKAPFEE RQNE 1 1 A 
GNVSFYGATSGKAFINGSAGERFCIRNSGVDVWEGIGDHGLEYMTGGHVINLGDVGKNF 
GQGMSGGIAYVIPSDVEAFVENNQLDTLSFTKIKHQEEKAFIKQMLEEHVSHTNSTRAIH 
VLKHFDRIEDVWKVIPKDYQLMMQKIHLHKSLHDNEDEAMLAAFYDDSKTIDAKHKPAV 
VY 



LOCUS 13 (D18) 

>G1977 STAAU8325 , UNDEFINED PRODUCT 1846179:1847864 REVERSE 
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MW:62494 

MRVIMEI ILFLTMMVMITYVFSGYLYRVALVQSSRVDLI FTRFENMCFKI IGTDLEHMSA 
KTWKHFLAFNGFMGFITFVLLIVQQWLFLNPNHNLNQSIDLAFNTAISFLTNSNL 
GE SDVT YL TQM I VMT YLM F TS S AS G YAVC I AMLRRLTGLTN 1 1 GN F YQD I VR F I VR VLL P 
LSCLI S ILLMTQGVPQTLHANLMIRTLSGHIQHIAFGPIASLES I KHLGTNGGGFLAGNS 
ATPFENPNIWSNFIEMGSMMLLPMSMLFLFGRMLSRHGKRVHRHALILFVAMFFIFIAIL 
TLTM W S E YRGNP I LANLG I YG PNMEGKE VRFGAGLS AL FTV I TTAF TTGS VNNMHDS LT P 
I GGLG PMVLMMLNWFGGEGVGLMNLL I FVLLTVF I CSLMVGKTPE YLNM P I GAREMKC I 
VLVFLIH P I L I LVFS ALAFM I PGAS E5 1 TNPS FHGI SQVM YEMTS AAANNGS 



LOCUS 14 (D21) 



>G2377_STAAU8325, UNDEFINED PRODUCT 2262585:2263772 REVERSE 
MW:42602 

D PELGKYWAS LGDVFVNDAFGTAHREHASNVG I STHLETAAGFLMDKE I 

KFIGGVVNDPHKPVVAILGGAKVSDKINVIKNLVNIADKI I IGGGMAYTFLKAQGKEIGI 
SLLEEDKIDFAKDLLEKHGDKIVLPVDTKVAKEFSNDAKITWPSDSIPADQEGMDIGPN 
TVKLFADELEGAHTWWNGPMGVFEFSNFAQGTIGVCKAIANLKDAITIIGGGDSAAAAI 
SLGFENDFTHISTGGGASLEYLEGKELPGIKAINNK 



>G23 75_STAAU8325, UNDEFINED PRODUCT 2261702:2262559 REVERSE 

MW:30982 . • 

MACL FNI VTGKQSQDD I VFHHFS KI FTKQGVSLMRT P 1 I AGNWKMNKTVQEAKDFVNTLP 
TLPDS KEVESVI CAPAIQLDALTTAVKEGKAQGLE IGAQNT YFEDNGAFTGETS PVALAD 
LGVKYWIGHSERRELFHETDEEINKKAHAIFKHGMTPIICVGETDEERESGKANDVVGE 
QVKKAVAGLS EDQLKS WI AYE P I WAIGTGKS S TS EDANEMCAFVRQT I ADLS S KEVS EA 
TRIQYGGSVKPNNIKEYMAQTDIDGALVGGASLKVEDFVQLLEGAK 



>G23 74_STAAU8325, UNDEFINED PRODUCT 2260182:2261696 REVERSE 

MW:56424 

MAKKPTAL 1 1 LDGFANRE SEHGNAVKLANKPNFDRYYNKYPTTQ I EASGLDVGL PE GQMG 
NS E VGHMNI GAGRI VYQS LTRINKS I EDGDF FENDVLNNAI AHVNS HP S ALH I FGLLSDG 
GVHSHYKHLFALLELAJGCQGVEKVYVHAFLDGRDVDQKSALKYIEETE 
SVSGRYYAMDRDKRWEREEKAYNAIRNFDAPTYATAKEGVEASYNEGLTDEFWPFIVEN 
QNDGVNDGDAVI 



LOCUS 15 (II) 



>G2097_STAAU8325, UNDEFINED PRODUCT 1973418:1974263 REVERSE 

MW:31442 ' 

VDLNDRLTFHKRKDRKIWEIEHNYVP 

SNHKNLA YRAAQL FIE Q YQL KQG VT I S I D KE I P VS AGLAGG S ADAAATLRGLNRLFD I GA 
SLEEIALLGSKIGTDIPFCIYNKTALCTGRGEKIEFLNKPPSAWVILAKPNLGISSPDIF 
KlilNLDKRYDVHTKMCYEALENRDYQQLCQSLSNRLEPISVSKHPQIDKLKNNMLKSGAD 
GALMSGSG PTVYGLARKE SQAKNI YNAVNGCCNEVYLVRLLG 



>G2096_STAAU83 25, UNDEFINED PRODUCT 1972580:1973401 REVERSE 

MW:30395 _ 

MRYKRSERI VFMTQYLMNHPNKL I PLTFFVKKFKQAKS S I SEDVQI I KNTFQKEKLGTVI 
TTAGASGGVTYKPMMSKEEATEWNEVITLLEEKERLLPGGYLFLSDLVGNPSLLNKVGK 
LIASIYMEEKLDAVVTIATKGISLANAVANILNLPVWIRKDNKVTEGSTVSINYVSGS 
I ~ 
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LOCUS 17 (13) 



>G1894_STAAU8325, UNDEFINED PRODUCT 1776805:1778031 REVERSE 

MW:45559 

DRTALEEQEATFGRKRHSGAPLTGGKEF 

DE IDLKAKDSHGEYI IDKDAHTRLAKEANTS ILRRAFNYVDGTDDRTGNFETGLLFIAFQ 
KATKQFID I QNNLGSNDKLNE YI THRGSAS FLVLPGVS KGGYLGETLFD 



>G1893_STAAU8325, UNDEFINED PRODUCT 1775112:1776845 REVERSE 

MW:64202 

MLVREDTLVKHYLTKFVAML I TAAMVC S FGLLKSQAAE QQS I SDVYS VITDAKSALS NNS 
ISNDNKQKAIEQWSAVKKLSLEDNSESNAVKSDVRKLEDAKANDNQKDTLSQLTKSLIA 
YEEKIASKDAGSKIKXLQQQVDAKDAAMTKAIKDKNKAELESLNNSLNQIWTSNETVIRN 
YDANQYGQIEVALLQLRIAIHKSPLDTAKVSHAWTTFKSNIDHVDKKSNTSANDQYHVSQ 
LNDALEKAI KAIDDNQLSDADAALTHF I ETWP WEGQI QTKDGAL YTKI EDKI PYYQSVL 
DEHNKAHVKDGLVDLNNQI KEWGHS YS FVDVM 1 1 FLREGLEVLLI VMTLTTMTRNVKDK 
KGTASVIGGAIAGLVLSIILAITFVETLGNSGILRESMEAGLGIVAVILMFIVGVWMHKR 
SNAKRWNDM I KNMYANAI SNGNLVLLAT IGLI S VLREGVEVI I FYMGMIGELATKDFI IG 
I ALAIVILI I FALLFRFIVKLI PI FYI FRVLS I 



LOCUS 18 (15) 



>G2386_STAAU8325, UNDEFINED PRODUCT 2274220:2275152 REVERSE 

MW:33616 

* MTE IDFDI AI IGAGPAGMTAAVYASRANLKTVM I ERG I PGGQMANTEEVENFPGFEM I TG 

PDLSTKMFEHAKKFGAVYQYGDIKSVEDKGEYKVINFGNKELTAKAVIIATGAEYKKIGV 
PGEQELGGRGVSYCAVCDGAFFKNKRLFVIGGGDSAVEEGTFLTKFADKVTIVHRRDELR 
AQRILQDRAFKNDKIDFIWSHTLKSINEKDGKVGSVTLTSTKDGSEETHEADGVFIYIGM 
KPLTAPFKDLGITNDVGYIVTKDDMTTSVPGI FAAGDVRDKGLRQIVTATGDGS I AAQSA 
AEYIEHLND 



>G2387_STAAU8325, UNDEFINED PRODUCT 2275222:2276658 REVERSE 

MW: 57062 

HYRLYGI FLLDQLNGKE I VM 

TE S I WQVLENLNNYE KL YLT YLVQGLTLNKLDF I HRGLLTL YHNELFVS ENDVMVAW I NQ 
GELIIAEKVDLTDVEPYIGAFIYLYFKNQPRNVTKKQITTWLGITQYKLNKMIEFLLSI 



LOCUS 19 (18) 



>G2296_STAAU8325, UNDEFINED PRODUCT 2195143:2196150 REVERSE 

MW:37749 

DDE 1 1 LLNPMGMA I ED I S S AYF I YQQAQQQNI GTTLNLY 



>G2295_STAAU8325, UNDEFINED PRODUCT 2193368:2195119 REVERSE 

MW:66415 

MQNHTAVNTAQAI ILRDLVDALLFEDIAGIVSNSEITKENGQTLLIYERETQQIKI PVYF 
SALNMFRYESSQPITIEGRVSKQPLTAAEFWQTIANMNCDLSHEWEVARVEEGLTTAATQ 
IAKQLSELDLASHPFVMSEQFASLKDRPFHPIAKEKRGLREADYQVYQAELNQSFPLMVA 
AVKKTHMIHGDTANIDELENLTVPIKEQATDMLNDQGLSIDDYVLFPVHPWQYQHILPNV 
FAKEISEKLWLLPLKFGDYLSSSSMRSLIDIGAPYNHVKVPFAMQSLGALRLTPTRYMK 
NGEQAEQLLRQLIEKDEALAKYVMVCDETAWWSYMGQDNDIFKDQLGHLTVQLRKYPEVL 
AKNDTQQLVSMAAIiAANDRTLYQM I CGKDNI S KNDVMTLFEDIAQVFLKVTLS FMQ YGAL 
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PELHGQNILLSFEDGRVQKCVLRDHDTVRIYKPWLTAHQLSLPKYVVREDTPNTLINEDL 
ETFFAYFQTLAVSVNLYAIIDAIQDLFGVSEHELMSLLKQILKNEVATISWVTTDQLAVR 
HILFDKQTWPFKQILLPLLYQRDgGGGSMPSGLTTVPNPMVTYD 



>G22 94_STAAU8325, UNDEFINED PRODUCT 2192119:2193372 REVERSE 
MW:44835 

MINQSIWRSNFRILWLSQFIAIAGLTVLVPLLPIYMASLQNLSVVEIQLWSGIAIAAPAV 
TTMIASPIWGKLGDKISRKWMVLRALLGLAVCLFLMALCTTPLQFVLWLLQGLFGGVVD 
ASSAFASAEAPAEDRGKVLGRLQSSVSAGSLVGPLIGGVTASILGFSALLMSIAVITFIV 
C I FGALKL I ETTHM PKS QTPNI NKG I RRS FQCLLCTQQTCRF 1 1 VGVLANFAMYGMLTAL 
S PLAS S VNHTAIDDRSVIGFLQSAFWTAS I LSAPLWGRFNDKS YVKS VYI FATIACGCSA 
I LQGLATN I E FLMAARI LQGLT YSAL I QSVM FWVNACHQQL KGT FVGTTNSML WGQ 1 1 
GSLSGAAITSYTTPATTFIVMGWFAVSSLFLICSTITNQIND 
LOCUS 20 (J7/M10) 



>G2187_STAAU8325, UNDEFINED PRODUCT 2068723:2070984 REVERSE 
MW: 85428 

LPDNFKTYCAKMSIKTSSIQYENDDIMRESYGDDYGIACCV 

SAMTIGKQMQFFGARANIAKTLLYAINGGKDEKSGAQVGPNFEGINSEVLEYDEVFKKFD 
QMMDWLAGVYINSLNVIHYMHDKYSYERIEMALHDTEIVRTMATGIAGLSVAADSLSAIK 
YAQVKP I RNEEGLWDFE I EGDF PKYGNNDDR VDD I AVDLVERFMTKLRSHKT YRDS EHT 
MSVLTITSNWYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK 
DGI SNTFS I VPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAMEHPEEY 
PQLTI RVSGYAVNF I KLTREQQLDVI S RTFHESM 

>G2186_STAAU8325, UNDEFINED PRODUCT 2067945:2068697 REVERSE 
MW:28498 

MLKGHLHSVESLGTVDGPGLRYILFTQGCLLRCLYCHNPDTWKISEPSREVTVDEMVNEI 
LPYKPYFDASGGGVTVSGGEPLLQMPFLEKXFAELKENGVHTCLDTSAGCANDTKAFQRH 
FEELQKHTDLILLDIKHIDNDKHIRLTGKPNTHILNFARKLSDMKQPVWIRHVLVPGYSD 
DKDDL I KLGE FINS LDNVE KFE I LP YHQLGVHKWKTLGI AYE LEDVEAPDDEAVKAAYRY 
VNFKGKI PVEL 



>G2185_STAAU8325, UNDEFINED PRODUCT 2065846:2067657 REVERSE 
MW:69718 

MKNI KMKLNI KAMRSVIMKRI SKDIWAVFKLLYQNKGRFS INALLLQLIMIFISSTYLI L 
LFNMMLKVAGQSQLTINNWTEIVSHPASVILLIIFILSVAFLIYVEFSLLVYMVYAGFDR 
QIITFKSIFKNAFVNVRKLIGVPVIFFVIYLMLMIPIANLGLSSVLTKNIYIPKFLTEEL 
MKTTKG III YGT FM I AVF I LNF KL I FTLPLT I LNRQ S L F KNMR L S WQ I TKRNKFRL VI E I 
VILELIIGAILTLIISGATYLAICVDEEGDKFLVSSILFWLKSALFFYYLFTKLSLISV 
LVLHLKQENVLDQPGLEFKYPKPKRKSRFFI ISMVLAVTCFIGYNMYLLYNNTINTNI S I 
IGHRGFEDKGVENSIPSLKAAAKANVEYVELDTIMTKDKQFWSHDNNLKRLTGVNKNIS 
ESNFKDIVGLKMRQNGHEAKFVSLDEFIETAKQSNVKLLVELKPHGKEPADYTQRVIDIL 
KKHGVEHQYRVMSLDYDVMTKLKKEAPYLKCGYI I PLQFGHFKETSLDFFVIEDFSYSPR 

LVNQAHLENKEVYTWTINGEEDLTKYLQTNVDGIITDDPALADQIKEEKKDETYFDRSIR 
ILFE " " 



>G2184_STAAU8325 / UNDEFINED PRODUCT 2065335:2065676 FORWARD 
MW:12828 

MTTQMKIKTYLVAGIKAALLDTTGIKLASKSETTSHTYQHQALVDQLHELIANTDLNKLS 
YLNLDAFQKRD I LAAH YIAKS AI RTKNLDQMTKAKQRLE S I YNS I SNPLHSQNN 

>G2183_STAAU83 25, UNDEFINED PRODUCT 2 063 23 8:2 065145 REVERSE 
MW: 71718 
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MKKQIISLGAIiAVASSLFTWDNKADAIVTKDYSGKSQVNAGSKNGTLIDSRYLNSALYYL 
EDYIIYAIGLTNKYEYGDNIYKEAKDRLLEKVLREDQYLLERKKSQYEDYKQWYANYKKE 
NPRTDLK^4ANFHKYNLEELSMKEYNELQDALKRALDDFHREVKDIKDKNSDLKTFNAAEE 
DKATKEVYDLVSEIDTLWSYYGDKDYGEHAKELRAKLDLILGDTDNPHKITNERIKKEM 
IDDLNSIIDDFFMETKQNRPKSITKYNPTTHNYKTNSDNKPNFDKLVEETKKAVKEADDS 
WKKKTVKKYGETETKSPWKEEKKVEEPQAPKVDNQQEVKTTAGKAEETTQPVAQPLVKI 
PQGTITGEIVKGPEYPTMENKTVQGEIVQGPDFLTMEQSGPSLSNNYTNPPLTNPILEGL 
EGS SS KLE I KPQGTE 5TLKGTQGES SDI EVKPQATETTEASQYGPRPQFNKTPKYVKYRD 
AGTGI RE YNDGTFGYEARPRFNKP S ETNAYbA/TTHANGQVS YGARPT YKKPS ETNAYNVT 
THANGQVS YGARPTQNKP S KTNAYNVTTHGNGQVS YGARPTQNKP S KTNAYNVTTHANGQ 
VSYGARPTYKKPSKTNAYNVTTHADGTATYGPRVTK ~~ 



>G2182_STAAU8325, UNDEFINED PRODUCT 2062946:2063050 FORWARD 

MW:3842 

MCVRTRLVS S SSARLS KAI 1 1 AVI WYHLDVRGLF 



>G2181_STAAU8325, UNDEFINED PRODUCT 2061438:2062628 FORWARD 
MW:42182 

MITMQEAYIVAYGRSAAAKAKQGALFHERPDDVAAKVLQGVLKRIDGKFNKNMIEDVIVG 
TAFPEGLQGQNIARTIALRAGLSDTVPGQTVNRYCSSGLQTIAIAANQIMAGQGDILVAG 
GVELMSAVPMGGNEPTNNPTLQYDDIGASYPMGLTAENVASQFDVSREDQDAYAVRSHQR 
AYDAQRDGRFKDEIIPIQWSVEYTNAGPKVHTNIFDQDEFIRPDTTMEALAKLRTVFKA 
DGTMTAGTSAPLSDGAGFWLMSGDKVKELGVTPIARFVGFKAVGVDPKIMGIGPAYAIP 
EVLSLSNLSVEDIDLIELNEAFASQTIASIKEVGLDISRTNVNGGAIALGHPLGATGAML 
TARLLNEMGRRPDSRYGMVTMCIGVGMGAAAIFEYVR 

>G2180_STAAU8325, UNDEFINED PRODUCT 2 059156:2 061414 FORWARD 
MW:84609 

MTINKVTVLGAGTMGAQLAALFWAGLKVKL^ 

FDLNLASHLTYGNFDDDLVNDDADLYI EAVKED I E I KHAVWQQVLQHAKEDALFATNTSG 

IPINAIAQAFNEKDQERFFGLHFFNPPRIMKLVELIPTSHTKESIILDVKNFAQNVLGKG 

VIWNDVPGFVANRVGTQTMNDIMYRAEQHKISIVDVDALTGQAIGRPKTGTYALSDLVG 

LDIAVSVIKGMQQVPEETPYFHDVKIVNTLFDNGALGRKTKQGFYKKDKETKARLVYDVE 

KQDYVPVSQPQLPILNEFNKDLVHNLDTIFNAQDEAGLFLWETLRNNFYYSAINVPKATD 

DFRDIDRALVWGFNWKLGPFQLWDAMGYERVKTRMEDELGDLPQWISDLDGGFYKQDETI 

EYATPISHFVKDELWDKGDAKLSWHDDQLLLKLQSKJsn^ITDEFNDALVDAIDL 

YTSWIYADGNNFSVGANLFLMKKAHEDGLVDDVVAQSIDKLHYSFNRLKYSLKPVVTAV 

QGRALGGGCELVLYSPIVVAASETYIGLVEAGVGLLPSGGGLAEMADRILRTSHKFDDKQ 

ASMTKVLTN I AFAKVSTNAFEARRYGYLRDTDT 1 1 FNTAQRVE VALKRAKYE AETNY I PN 

PRHQYIALGEDFKALIQGQLDAQRRGHFISDHDYHIALNIATILAGGDLPRNTFINQRYI 

QSLEKIGFIDLLKSKKSYERIAHMLKTGKPLRN 



>G217 9_STAAU8325, UNDEFINED PRODUCT 2057714:2058967 FORWARD 
MW:46482 

MHFTLVFILFLGGIYMTFEKETVLKTLFPEDVLSIAKGLTDGEVEFLQQVDSLLESKYRE 

NINQHWIDATVPEDYFKDLGELNYFNNPLLYKDRPNAKMPSQLFQFFMSYLLARFDISLA 

TLLGVHQGLGHNTFYFGGSKEQIAKYVPKLQSHELRTCFALTEPEHGSDVAGGLETVAER 

QGDTWVINGEKKWIGGAHVSDVIPVFAVNKETGKPHCFWRPEQDGVDIEVIDNKIALRI 

VPNALIKLTNVKVDEADRLQNITSFKDIAKILYSTRAGVAYMATGGMAGALRATL^ 

RKQFGKPISKYQLIQEKXA^QGNIiAQAMATCAQI^NMQAHGEYDEVA 

RETVAMGRG I TGGNG I LAPP YD I ARFF SDAEAI YT YEGTHE I NALV I GRALTGD SAFV 
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LOCUS 21 (G3) 



G1927FRG 

MNILFAITGIAFALFVAFLF 



>G1928_STAAU8325, UNDEFINED PRODUCT 1810990:1811910 REVERSE 
MW:32866 

MANLQKYIEYSREVQQARENNQPIVALESTIISHGMPYPQNVEMATTVEQIIRNNGAIPA 
TI AI I DGKI KI GLES EDLE I LATS KDVAKVS RRDIAEVI AMKCVGATTVATTM I CAAMAG 
IQFFVTGGIGGVHKGAEHTMDISADLEELSKTNVTVICAGAKSILDLPKTMEYLETKGVP 
VIGYQTNELPAFFTRESGVKLTSSVETPERLADIHLTKQQLNLEGGIWANPIPYEHALS 
KAYIEAIINEAWEAENQGIKGKDATPFLLGKIVEKTNGKSLAANIKLVENNAALGAKIA 
VAVNKLL • 



G1929 

LDHVQQFENAS TGS YTAL I S KEGDMT YGLADMEVFD Y I T PE 
FLIKRSHLLKKAKCIIVDLNLGKEALNFLCAYTTKHQIKLVITW 

DWI ITNKDETETYLNLKIESTDDLKIAAKRWNDLGVKNVIVTNGVKELI YRSGEEEI IKS 
VMPSNS VKDVTGAGDS FCAAVVYSWLNGMSTED I LI AGMVNAKKT I ETKYTVRQNLDQQQ 
L YHDME D YKNGKFTKVY '' 



LOCUS 22 (119) 



>G0974 FRG_STAAU8325, UNDEFINED PRODUCT 974673:975977 REVERSE 
MW:47346 

VNEMVNEQI I D I SGPLKGE I EVPGDKSMTHRAIMLAS LAEGVS T I YKPLLGEDCRRTMD I 
FRLLGVEIKEDDEKLWTSPGYQSFNTPHQVLYTGNSGTTTRLLAGLLSGLGIESVLSGD 
VSIGKRPMD " 



>G0975_STAAU8325, UNDEFINED PRODUCT 975981:977042 REVERSE 
MW:40300 

MKLQTTYPSNNYPIYVEHGAIDHISTYIDQFDQSFILIDEHVNQYFADKFDDILSYENVH 
KVI I PAGEKTKTFEQYQETLEYILSHHVTRNTAI IAVGGGATGDFAGFIAATLLRGVHFI 
QVPTTILAHPSSVGGKVGINSKQGKNLIGAFYRPTAVIYDLVFLKTLPFEQILSGYAEVY 
KHALLNGE SATQD I EQHFKDRE I LQS LNGMDKYI AKGI ETKLD I VI APE KEQGVRKFLNL 
GHT FGHAVE Y YH KIP HGHAVMVG 1 1 YQ F I VANALFD S KHD I NH Y I Q YL I QLG Y P LDM I TP 
LDFETLYQYMLSDKKNDKQGVQMVLIRQFGDIWQHVDQLTLQHACEQLKTYFK 

>G0976 FRG_STAAU8325, UNDEFINED PRODUCT 977071:978240 REVERSE 
MW:43249 

DFYDSETFKANLDRNDVRVIDDSIAQAMRDKIDEAKNEGDSIGGWQVWENMPVGVGSYVH 
YDRK 

LDGKI AQGWS INAFKGVS FGEGFKAAEKPGS E I QDE I LYNSE I GYYRGSNHLGGLEGGM SN 
GMPIIVNGVMKPIPTLYKPLNSVDINTKEDFKATIERSDSCAVPAASIVCEHWAFEIAKAL 
LEEFQSNHIEQLKQQIIERRQLNIEF 



LOCUS 24: 



G0243FRG 

DRPIQVGSHFHFYEANAALDFEREMAYGKHLDI PAGAAVRFEPGDKKEVQLVEYAGKRKI FG 
FRGMVNG PIPES RVYR PTDENDE YAGVFGDNGAENVNKKGGKRS 
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>G0244_STAAU8325, UNDEFINED PRODUCT 218549:220261 FORWARD 

MW:61780 

MS F KMTQNQYT S LYGPTVGDS I RLGD TNLFAQ I E KDYAVYGEEATFGGGKS I RDGMAQNP 
RVTRDDVNVADL VI SNAVI I D YDKWKAD I G I KNGY I FAI GNAGNPD I MDNVD 1 1 1 GS TT 
DIIAAEGKIVTAGGIDTHVHFINPEQAEVALESGITTHIGGGTGASEGSKATTVTPGPWH 
IHRMLEAAEGLPINVGFTGKGQATNPTALIEQINAGAIGLKVHEDWGATPSALSHAIiDVA 
DEFDVQIALHADTLNEAGFMEDTMAAVKDRVLHMYHTEGAGGGHAPDLIKSAAFSNILPS 
STNPTL P YTHNTVDEHLDMVM I THHLNAAI PEP I AFADSRI RKET I AAEDVLQDMGVFSM 
ISSDSQAMGRVGEVITRTWQVAHRMKEQRGPLDGDFEHNDNNRIKRYIAKYTINPAITHG 
ISEYVGSIEPG 



>LOCUS 25: 

G0027_STAAU8325 / UNDEFINED PRODUCT 32103:32513 REVERSE 

MW: 16524 

MNEYRNKKGPDYSIFKNNWKVLLMDTSKTIFSKYRWNKSFKAYKRSSDIVEFMLSKDDIL 
RHSYELVQGLRKDLRLC^PKFINRLNSVSKKSVSKGWKVVKYYRKHQRMLRNTIYYPA 
FNNGAIEGINNKIKLIK 



LOCUS 26: 



>G2458FRG_STAAU8325 # UNDEFINED PRODUCT 2348221:2350185 REVERSE 

MW:69055 

VKIMRVTELLTKDTIAMDLMANDKNGVIDELWQLDKAG^ 

GIGEGIAIPHAKVAAVKSPAIAFGKSKAGVDYQSLDMQPAHLFFMIAAPEGGAQTHLDAL 
AKLSGILMDENVREKLLHASSPEEVLAI 



>G2459_STAAU8325, UNDEFINED PRODUCT 2350185:2351102 REVERSE 

MW:32573 

M I YTVTFN P S I D YV I FTNDFKI DGLNRATATY KFAGGKG I NVS RVLKTLD VE ST ALG FAG 
GFPGKFIIDTLNNSAIQSNFIEVDEDTRINVKLKTGQETEINAPGPHITSTQFEQLLQQI 
KNTTSEDIVIVAGSVPSSIPSDAYAQIAQITAQTGAKLWDAEKELiAESVLPYHPLFIKP 
NKDELEVMFNTTVNSDTDVIKYGRLLVDKGAQSVI VSLGGDGAI YIDKEI S I KAVNPQGK 
VWTVGSGDSTVAGMVAGIASGLTIEKAFQQAVACGTATAFDEDLATRDAIEKIKSQVTI 
SVLDGE 



G2460FRG 



DRTGCSASTIRRDLSKLQQLGKLQRVHGGAM 

LKENRMVEANLTEKLATNLDEKKMIAKIAANQINDNECLFIDAGSSTLELIKYIQAK^ 
WTNGLTHVE ALLKKG I KT I MLGGQVKENTLAT I GS S AME I LRRYCFDKAF I GMNGLD I E 
LGLTT PDE QEALVKQTAMS LANQS FVL I DHS KFNKVYFARVP LLE STT 1 1 T S E KALNQE S 
LKEYQQKYHFIGGTL 



LOCUS 27: 



G1326FRG 

GSPVLNSKHELIGILYAGSGKDESEKNFGVYFTPQLKEFIQNNIEK 



>G1327 STAAU8325 , UNDEFINED PRODUCT 1284689:1285450 FORWARD 



135 



WO 03/011899 



PCT/GB02/03606 



MW:27870 __ 

MYLDIKIIKREELKMNKNWIKSIAALTILTSVTGI^ 

NI F P YTGWAFKS ATGFWGKNT I LTNKHVSKNYKVGDRI T AHPNSD KGNGG I YS I KKI I 
NYPGKEDVSVIQVEERAIERGPKGFNFNDNVTPFKYAAGAKAGERIKVIGYPHPYKNKYV 
LYESTGPVM5VEGSSIVYSAHTESGNSGSPVLNSNNELVGIHFASDVKNDDNRNAYGVYF 
TPEIKKFIAENIDK __ 



>G1329_STAAU8325, .UNDEFINED PRODUCT 1285505:1286227 FORWARD 

MW:26340 

LKMNKNIVIKSMAALAILTSVTGINAAVVEETQQIANAEKNVTQVKDTNIFPYNGWSFK 
DATGFVIGKNTIITNKHVSKDYKVGDRITAHPNGDKGNGGIYKIKSISDYPGDEDISVMN 
IEEQAVERGPKGFNFNENVQAFNFAKDAKVDDKIKVIGYPLPAQNSFKQFESTGTIKRIK 
DNILNFDAYIEPGNSGSPVLNSNNEVIGWYGGIGKIGSEYNGAVYFTPQIKDFIQKHIE 

Q 



>G1330_STAAU8325, UNDEFINED PRODUCT 1286327:1287067 FORWARD 

MW:26652 

MNKQRSTKMNKNIIIKSIAALTILTSITGVGTTVVDGIQQTAKAENSVKLITNTNVAPYS 
GVTWMGAGTGFWGNHT 1 1 TNKHVt YHMKVGDEI KAHPNGF YNNGGGLYKVTKI VDYPGK 
EDIAWQVEEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLSWGNIVTSDAWQPGSSGSPILNSKREAIGVMYASDKPTGESTRSFAVYFSPEIKKF 
IADNLDK 



>G133 2_STAAU83 25, UNDEFINED PRODUCT 1287228:1287941 FORWARD 

MW:25679 

MNKNI 1 1 KS I AALT I LT SVTGVGTTWEGI QQT AKAEHNVKL I KNTNVAP YNGWS IGSG 
TGFIVGKNTIVTNKHVVAGMEIGAHIIAHPNGEYNNGGFYKVKKIVRYSGQEDIAILHVE 
DKAVHPKNRNFKDYTGILKIASEAKENERISIVGYPEPYINKFQMYESTGKVLSVKGNMI 
I TDAFVE PGNSGS AVFNS KYEWGVHFGGNGPGNKSTKGYGVYFS PE I KKFI ADNTDK 



>G1333_STAAU83 25, UNDEFINED PRODUCT 1288095:1288811 FORWARD 

MW.-25655 

MNKNI 1 1 KS IAALT ILTSITGVGTT1WEGIQQTAKAENTVKQITNTNVAPYSGVTWMGAG 
TGFWGNHT 1 1 TNKHW YHMKVGDEI KAHPNGF YNNGGGLYKVTKI VDYPGK 
EEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGKVLSVNGNI 
VSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKFIADNLDK 



>G1334FRAG._STAAU8325, UNDEFINED PRODUCT 1288994:1290730 

FORWARD MW: 66904 

MILKAFESYNISIKFFNNNCATKTQNFHHQHPNYQHRNITKCYNKSITQRDKLLMQRRRN 
HMSITEKQRQQQAELHKKLWSIANDLRGNMDASEFRNYILGLIFYRFLSEKAEQEYADAL 
SGED I T YQEAWADEE YREDLKAEL I D 



ORF1 (AF7) 



SGTGFIVGKNTIVTNKHWAGMEIGAHIIAHPNGEYNNGGFYKVKKIVRYSGQEDIAILH 
VEDKAVHPKNRNFKDYTGILKIASEAKENERISIVGYPEPYINKFQMYESTGKVLSVKGN 
Mil TDAFVE PGNSGS AVFNS KYEWGVHFGGNGPGNKSTKGYGVYFS PE I KKF I ADNTD K 



ORF2 (AF7) . 

MNKNIIIKSIAALTILTSITGVGTTMVEGIQQTAKAENTVKQITNTNVAPYS 

GVTWMGAGTGFWGNHT 1 1 TNKHVT YHMKVGDE I KAHPNGFYNNGGGLYKVTKI VP YPGK 
EDIAWQVEEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLSVNGNIVSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKF 
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IADNLDK 



LOCUS 28 (H13 0) 



>G1388_STAAU8325, UNDEFINED PRODUCT 1337496:1338446 REVERSE 

MW:36053 

MGNHFQYAFENKRYHTWNYHLKNKFGQKIFKVALDGGFDCPNRDGTVAHGGCTFCSAAGS 
GDFAGNRADS I AVQFKE I KE KMHEKWHEGKY I AYFQAFTNTHAPVE VLKE KFE PVLKE PG 
WGLS I GTRPDCLPDD WE YLADLNQRT YLWVELGLQT I HQSTSDL I NRAHDMKT YYDGV 
AKLRKHNI NVCTH 1 1 NGLPGEDYDMMMATAKEVAQMDVQG I KI HLLHLLKGTPMVKQ YDK 
GLLTFMTQEEYTNLWDQLEVIPPEMIVHRITGDGPIDIMVGPMWSVNKWEVLNGIDAEL 
ARRNS YQGLR YKS KVKQ . 



>G138 9_STAAU8325, UNDEFINED PRODUCT 1338556:1339734 FORWARD 
MW:43345 

WIPKSVV^LVIGMALNITGSSFLWPLNTIYMKQELGKSLWAGLVLMINSFGMVIGNLL 
GGS LFDKLGGYKT I L IGTFTCLCS TTLLNF FHGWPW YAVWLVMLGFGGGM 1 1 PAI YAMAG 
AVW PNGGRQTFNAI YLAQN I GVAVGAAMGGFVAE FS FNY I FLANL I M YWFALVAVTQFN 
IEINAKVKYPTHLDITGKKNKARFISLVLICAMFAICWVAYIQWESTIASFTQSINISMA 
QYSVLWTINGIMILVAQPLIKPILYLLKGNLKKQMFVGIIIFMLSFFVTSFAENFTIFW 
GMIILTFGEMFVWPAVPTIANQIiAPDGKQGQYQGFVNSAATVGKAFGPFLGGVLVDAFNM 
RMMFIGMMLLLVFALILLMVFKENNTQPKKIDA 



>G1390_STAAU8325, UNDEFINED PRODUCT 1340025:134243 9 FORWARD 

MW:91754 

VLNYNHNQIEKKWQDYWDENKTFKTNDNLGQKKFYALDMFPYPSGAGLHVGHPEGYTATD 
IISRYKRMQGYNVLHPMGWDAFGLPAEQYALDTGNDPREFTKKNIQTFKRQIKELGFSYD 
WDRE VNTTD PE YYKWTQW I F I QLYNKGLAYVDEVAVNWC PALGTVLSNEEVI DGVS ERGG 
HPVYRKPMKQ WLKI TE YADQLLADLDDLDWPESLKDMQRNW I GRS EGAKVS FDVDNTEG 
KVEVFTTRPDTI YGASFLVLS PEHALVNS ITTDEYKEKVKAYQTEASKKSDLERTDLAKD 
KSGVFTGAYATNPLSGEKVQIWIADYVLSTYGTGAIMAVPAHDDRDYEFAKKFDLPIIEV 
IEGGNVEEAAYTGEGKHINSGELDGLENEAAITKAIQLLEQKGAGEKKVNYKLRDWLFSR 
QRYWGEPI PVIHWEDGTMTTVPEEELPLLLPETDE I KPSGTGES PLANIDS FVNWDEKT 
GMKGRRETNTMPQWAGSCWYYLRYIDPKNENMLADPEKLKHWLPVDLYIGGVEHAVLH 
YARFWHKVLYDIjAIVPTKEPFQKLFNQGMILGEGNEKMSKSKGNVINPDDIVQSHGADTL 
RLYEMFMGPLDAAIAWSEKGLDGSRRFLDRWRLMVNEDGTLSSKIVTTNNK5LDKVYNQ 
WKXVTEDFETLGFNTAISQLMVFINECYKVDEVYKPYIEGFVKMIiAPIAPHIGEELWSK 
LGHEES I TYQPWPTYDEALLVDDEVE I WQVNGKLRAKI KIAKDTSKEEMQE I ALSNDNV 
KASIEGKDIMKVIAVPQKLVNIVAK 



LOCUS 29A (N10/GE2 ) 



>G2804_STAAU8325 f UNDEFINED PRODUCT 2682166:2682924 REVERSE 

MW:29096 

MAYIS LNYHSPT I GMHQNLTVI LPEDQS FFNSDTTVKPLKTLMLLHGLS SDETTYMRYTS 
I ERYANEHKLAVI MPNVDHS AYANMAYGHS YYD Y I LE VYD YVHQ I FPLS KKRDDNF I AGH 
SMGGYGTIKFALTQGDKFAKAVPLSAVFEAQNLMDLEWNDFSKEAIIGNLiSSVKGTEHDP 
YYLLDKAVAEDKQIPKLLIMCGKQDFLYQDNLDFIDYLSRINVPYQFEDGPGDHDYAYWD 
QAIKRAITWMVND 
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>G2 805_STAAU8325, UNDEFINED PRODUCT 2683043:2685673 REVERSE 

MW:93576 

LKKRIDYLSNKQNKYSIRRFTVGTT5VIVGATILFGIGNHQAQASEQSNDTTQSSKNNAS 
ADSEKNNMIETPQLNTTANDTSDISANTNSANVDSTTKPMSTQTSNTTTTEPASTNETPQ 
PTAIKNQATAAKMQDQTVPQEANSQVDNKTTNDANSIATNSELKNSQTLDLPQSSPQTIS 
NAQGTS KP SVRTRAVRS LAVAE P WNAADAKGTNVND KVTASNFKLE KTT FD PNQS GNT F 
MAANFTVTDKVKSGDYFTAKLPDSLTGNGDVDYSNSNNTMPIADIKSTNGDVVAKATYDI 
LTKTYTFVFTDYVNNKENINGQFSLPLFTDRAKAPK5GTYDANINIADEMFNNKITYNYS 
S P I AGI DKPNGANI S SQ 1 1 GVDTASGQNTYKQTVFVNPKQRVLGNTWVY I KG YQDKI EES 
SGKVSATDTKLRI FEVNDTS KLSDS YYADPNDSNLKEVTDQFKNRI YYEHPNVAS I KFGD 
I T KT YWLVEGH YDNTGKNL KTQ V I QENVD P VTNRD YS I FGWNNENWR YGGG S ADGDS A 
VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 
DSDSESDSDSDSDSDSDSDSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSPS 
DSDSDSDSDSDSDSDSDSDSDSDSRVTPPNNEQKAPSNPKGEVNHSNKVSKQHKTDALPE 
TGDKSENTNATLFGAMMALLGSLLLFRKRKQDHKEKA 

>G2806_STAAU8325, UNDEFINED PRODUCT 2686026:2686727 REVERSE 
MW:27428 

MTENFILGRNNKLEHELKALADYINIPYSILQPYQSECFVRHYTKGQVIYFS PQESSNIY 
FLIEGNIIREHYNQNGDVYRYFNKEQVLFPISNLFHPKEVNELCTALTDCTVLGLPRELM 
. AFLCKANDD I FLTLFAL INDNEQQHMNYNMALTS KFAKDR 1 1 KLI CHLCQTVGYDQDEF Y 
EI KQFLTIQLMSDMAGI SRETAGHI IHELKDEKLWKDHKNWLVSKHLFNDVCV 



LOCUS 30 (N15) 



>G2 078JSTAAU8325, UNDEFINED PRODUCT 1955555:1957645 REVERSE 

MW:77813 

MQKAFRNVLVIVI IGVI IFGLFSYLNGNGNMPKQLTYNQFTEKLEKGDLKTLEIQPQQNV 
YMVSGKTKNDEDYS ST I LYNNEKELQKI TDAAKKQNGVKLTI KEEEKQS VFVS I LSTLI P 
\AA/IALLFIFFLSQAQGGGSGGRMMNFGKSKAKMYDNNKRRVRFSDVAGADEEKQELIEI 
VDFLKDNKKFKEMGSRIPKGVLLVGPPGTGKTLLARAVAGEAGAPFFSISGSDFVEMFVG 
VGASRVRDLFDNAKKNAPCI I FIDEIDAVGRQRGAGVGGGHDEREQTLNQLLVEMDGFGE 
NEG 1 1 M I AATNRPD I LDPALLRPGRFDRQ I QVGRPDVKGREAI LHVHAKNKPLDETVDLK 
AISQRTPGFSGADLENLLNEASLIAVREGKKKIDMRDIEEATDRVIAGPAKKSRVISKKE 
RNI VAHHEAGHT 1 1 GMVLDEAEWH KVT I VPRGQ AGG YAMML PKQDRFLMTE QELLDKI C 
GLLGGRVSEDINFNEVSTGASNDFERATQIARSMVTQYGMSKKLGPLQFGHSNGQVFLGK 
DMQGEPNYSSQIAYEIDKEVQRIVKEQYERCKQILLEHKEQLILIAETLLTEETLVAEQI 
QSLFYEGKLPEIDYDAAKWKDEDSEFNDGKFGKSYEEIRKEQLEDGQRDESEDRKEEKD 
IAEDKKEADKSDEICDEPAHRQAPNIEKPYDPNHPDNK 



>G2 077_STAAU8325 / UNDEFINED PRODUCT 1954445:1955323 REVERSE 
MW:31822 

MTHDYIVKALAFDGEIRAYAALTTETVQEAQTRHYTWPTASAAMGRTMTATAMMGAMLKG 
DQKLTVTVDGQGPIGRI IADANAKGEVRAYVDHPQTHFPLNEQGKLDVRRAVGTNGS IMV 
VKDVGMKDYFSGASPIVSGELGEDFTYYYATSEQTPSSVGLGVIiVNPDNTIKAAGGFIIQ 
VMPGAKDETISKLEKAISEMTPVSKLIEQGLTPEGLLNEILGEDHVQILEKMPVQFECNC 
SHEKFLNAI KGLGEAE IQNM I KEDHGAEAVCHFCGNKYKYTEEELNVLLESLA 
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LOCUS 31 



>G2117_STAAU8325 / UNDEFINED PRODUCT 1991063:1995499 REVERSE 

MW:170933 

DQLDWNRWRQNET YKTMAVPLGVRGKDD I L S LNLH 

EKAHGPHGLVAGTTGSGKSEIIQSYILSLAINFHPHEVAFLLIDYKGGGMANLFKDLVHL 
VGTITNLDGDEAMRALTSIKAELRKRQRLFGEHDVNHINQYHKLFKEGIATEPMPHLFII 
SDEFAELKSEQPDFMK£LVSTARIGRSLGIHLIIATQKPSGVVDDQIWSNSKFKIALKVQ 
DRQDSNE I LKTPDAAD I TLPGRAYLQVGNNE I YEL FQS AWSGAT YD I EGDKLEVEDKT I Y 
MINDYGQLQAINKDLSGLEDEETKENQTELEAVIDHIESITTRLEIEEVKRPWLPPLPEN 
VYQEDLVETDFRKLWSDDAKEVELTLGLKDVPEEQYQGPMVLQLKKAGHIALIGSPGYGR 
TTFLHNI I FDVARHHR " ~~ " 



LOCUS 32 HE 9 



>G2647_STAAU8325, UNDEFINED PRODUCT 2528508:2529707 REVERSE 

MW:44138 

VINMLYLEVLKNRNFTYLLIGNFLRRSCFVLFSLQIIWFTVELTNQSSLKLSMMVMSQTL 
PFIIFGIFGGAYSDKHNKKKILYLS 



LOCUS 32 P9 



>G2648_STAAU83 25, UNDEFINED PRODUCT 2530085:2534971 REVERSE 

MW: 178787 

DPKLPTGEKEEVPGKPGIKNPETGDWR 

PPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKN 
PLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKN 
PETGDWRPPVDS VTKYGPVKGDS I VEKEE I PFEKERKFNPDLAPGTEKVTREGQKGEKT 
ITTPTLKNPLTGVIISKGEPKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEV 
PGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEKEEIPFKKERKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKL 
PTGEKEEVPGKPGI KNPETGDWRPPVDSVTKYGPVKGDS I VEKEE I PFEKERKFNPDLA 
PGTE KVTREGQKGE KT I TT PTLKNPLTGE IIS KGE S KEE I TKD P I NELTE YGPET I TPGH 
RDEFDPKL PTGEKEEVPGKPGI KNPETGDWRPPVDSVTKYGPVKGDS IVEKEEI PFKKE 
RKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYG 
PETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEK 
EEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDP 
INELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPV 
KGDS I VE KEE I P FE KERKFNPDLAPGTE KVTREGQKGE KT I TT PTLKNPLTGE IIS KGE S 
KEEITKDPVNELTEFGGEKIPQGHKDIFDPNLPTDQTEKVPGKPGIKNPDTGKVIEEPVD 
DVIKHGPKTGTPETKTVEIPFETKREFNPKLQPGEERVKQEGQPGSKTITTPITVNPLTG 
EKVGEGQPTEEITKQPVDKIVEFGGEKPKDPKGPENPEKPSRPTHPSGPVNPNNPGLSKD 
RAKPNGPVHSMDKNDKVKKSKIAKESVANQEKKRAELPKTGLESTQKGLIFSSIIGIAGL 
MLLARRRKN 



LOCUS 33 



>G2 811_STAAU8325 / UNDEFINED PRODUCT 2691933:2692430 REVERSE 

MW:19378 

MNLFFNTRNVTTKGVYNMKKSKRLEIVSTIVKKHKIYKKEQIISYIEEYFGVRYSATTIA 
KDLKELNIYRVPIDCETWIYKAINNQTEQEMREKFRHYCEHEVLSSIINGSYIIVKTSPG 
FAQGINYFID 
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>G2812_STAAU83 25, UNDEFINED PRODUCT 2692749:2694275 REVERSE 
MW:56329 

QATLITNEDENFVKDEQRAGVDANYYAKQTYDYYKDTFGRESYDN 

QGSPIVSLTHVNNYGGQDNRNNAAWIGDKMIYGDGDGRTFTSLSGANDWAHELTHGVTQ 
ETANLEYKDQSGALNESFSDVFGYFVDDEDFLMGEDVYTPGKEGDALRSMSNPEQFGQPA 
HMKDYVFTEKDNGGVHTNSGIPNKAAYNVIQAIGKSKSEQIYYRALTEYLTSNSNFKDCK 
DALYQAAKDLYDEQTAEQVYEAWNEVGVE 



LOCUS 34 



>G1540_STAAU8325, UNDEFINED PRODUCT 1494147:1495196 FORWARD 

MW:3B745 

MTKHYLNSKYQS EQRS SAMKKI TMGTAS 1 1 LGS LVY I GADSQQVNAATEATNATNNQSTQ 

VSQATSQP INFQVQKDGS SEKSHMDDYMQHPGKVI KQNNKYYFQTVLNNAS FWKEYKFYN 

ANNQEIATTVVNDNKKADTRTINVAVEPGYKSLTTKVHIWPQINYN^ 

PTLADAAKPNNVKPVQPKPAQPKTPTEQTKPVQPKVEKVKPTVTTTSKVEDNHST 

DTTKDQTKTQTAHTVKTAQTAQEQNKVQTPVKDVATAKSESNNQAVSDNKSQQTNKVTKH 

NETPKQASKAKELPKTGLTSVDNFISTVAFATLALLGSLSLLLFKRKESK 



>G1539_STAAU8325, UNDEFINED PRODUCT 1493258:1493938 REVERSE 
MW:24836 . 

LKNILKVFNTTILALI 1 1 IATFSNSANAADSGTLNYEVYKYNTNDTS IANDYFNKPAKYI 
KKNGKL YVQ I TVNH SHWI TGMS I EGHKEN IIS KNTAKDERTSE FEVS KLNGKI DGK I DVY 
IDE KVNGKP FKYDHH YN I T YKFNG PTD VAGANAPGKDD KNS AS G S D KG S DGTTTGQ S E S N 
SSNKDKVENPQTNAGTPAYIYAIPVASLALLIAITLFVRKKSKGNVE 



LOCUS 35 P15 



>G2062_STAAU8325, UNDEFINED PRODUCT 1927377:1928480 FORWARD 

MW:40937 

NSYLSDEVTRVGRGTLRKIGPKDRI I KPLT 

YLYNKDLERTGLLNTAALLLKYDDTADQETVEKNNYIKEHGLKA 

IEAYNSLS ~ — 



>G2 063_STAAU8325 / UNDEFINED PRODUCT 1928805:193 623 8 REVERSE 
MW:263021 

AWTANAD I DNAAANNDVDMAKTTNEAT I AAI T PDANVKPAAKQAI ADKV 
QAQETAIDGNNGSTTEEKAAAKQQVQTEKTTADAAIDAAHTNAEVEAAKKAAIAKIEAIQ 
PATTTKDNAKEAIATKANERKTAIAQTQDITAEEIAAANADVDNAVTQANSNIEAANSQN 
DVDQAKTTGENS IDQVTPTVNKKATARNE ITAILNNKLQE I QATPDATDEEKQAADAEAN 
TENGKANQAI SAATTNAQVDEAKANAEAAINAVTPKVVKKQAAKDE I DQLQATQTNVINN 
DQNATTEEKEAAIQQLATAVTDAKNNITAATDDNGVDQAKDAGKNS I QSTQPATAVKSNA 
KNDVDQAVTTQNQAIDNTTGATTEEKNAAKDLVLKAKEKAYQDILNAQTTNDVTQIKDQA 
VAD I QG I TADTT I KD VAKDE LATKANEQKAL I AQTADATTEE KEQANQQVDAQLTQGNQN 
I ENAQS IDDVNTAKDNAI QAI DPI QASTDVKTNARAELLTEMQNKI TE I LNNNETTNEE K 
GNDIGPVRAAYEEGLNNINAATTTGDVTTAKDTAVQKVQQLHANPVKKPAGKKELDQAAA 
DKKTQI EQT PNASQQE INDAKQEVDTELNQAKTNVDQS STNE YVDNAVKEGKAKINAVKT 
FS E YKKDALAKI EDAYNAKVNEADNS NAS TS SE I AEAKQKLAELKQTADQNVNQATS KDD 
IEVQIHNDLDNINDYTI PTGKKESATTDLYAYADQKKNNISADTNATQDEKQQAI KQVDQ 
NVQTALESINNGVDNGDVDDALTQGKAAIDAIQVDATVKPKANQAIEVKAEDTKESIDQS 
DQLTAEE KTE ALAM I KQ I TDQAKQG I TDATTTAEVE KAKAQGLEAFDN I Q I D 5 TE KQKA I 
EELETALDQ I EAGVNVNADATTEEKEAFTNALEDI LSKATED I SDQTTNAE I ATVKNSAL 
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EQLKAQRI NPE VKKNALE AI RE WNKQIE 1 1 KNADADAS AKE I ARTDLGR YFDRFADKLD 
KTQTNAE VAE LQNVT I PAI EA I VPQND PDANDTNNG I DNNDATANSNANAT P ENTGQ PNV 
S ETTANGKADAS PTT PNNSDAATGETTAT S ATDDANDKPQANNN S S VDAS TN S PTMDNDV 
TSKPEVESTNNGTTDKPVTETDNATPAESTTNNNSTTTATNENAPTGSTATAPTTASTEA 
ASSADSKDNASVNDSKQNAEVNNSAESQSTNDKyAQPK^ENKAKAEKDGSDSTNQS 
TTETLPS AD I TE PNVP SNTS KDKEE STTNQTDAGQLKSETNVASNEADKS PS KADTEVSN 
KPSTSASSEAKEKMTSTNVSQKDDTATADTNDTQKSVGSAAI^KATQNIXjANASPATVSN 
GSNSANQDMLNVTNTDDHQAKTKSAQQGKVNKAKQQAKTLPDTGMSHNDDLPYAELALGA 
GMAFLIRRFTKKDQQTEE 



LOCUS 36 



>G2732_STAAU8325, UNDEFINED PRODUCT 2619995:2620498 REVERSE 

MW:19899 

MKKEIKMAINIIEYNRSYKEELIEFILSIQKNEFNIKIDRDDQP 



>G2733_STAAU83 25 / UNDEFINED PRODUCT 2620759:2621457 REVERSE 

MW:24203 

MKKT I MAS SLAVALGVTGYAAGTGHQAHAAEVNVDQAHLVDLAH^ I KDGAY 
DIHFVICDGFQYNFTSNGTTWSWSYEAANGQTAGFSNVAGADYTTSYNQGSNVQSVSYNAQ 
SSNSNVEAVSAPTYHNYSTSTTSSSVRLSNGNTAGATGSSAAQIMAQRTGVSASTWAAII 
ARESNGQVNAYNPSGASGLFQTMPGWGPTNTVDQQINAAVKAYKAQGLGAWGF 



>G2734_STAAU832 5, UNDEFINED PRODUCT 2622068:2623216 REVERSE 

MW:40979 

SAS I G I S ATEAVL 1 1 GT S KVNRLGVPL S VFFGGVKMM I PNMVKY P I LML PI LTTA 
IVSGLVSALVGIHGTKESAGFGFIGMVGPINAFKFMEVDSAWLSVLLIWAFFWPFVTA 
WLADI I YRKVFRL YTND I FKFMG 



LOCUS 37 



>G2805__STAAU8325, UNDEFINED PRODUCT 2683043:2685673 REVERSE 

MW:93576 

LKKRIDYLSNKQNKYSIRRFTVGTTSVIVGATILFGIGNHQAQASEQSNDTTQSSKNNAS 

AD S E KNNM I ET PQLNTTANDT S D I S ANTN S ANVD S TT KPM STQTSNTTTT E PAS TNET PQ 

PTAIKNQATAAKMQDQTVPQEANSQVDNKTTNDANSIATNSELKNSQTLDLPQSSPQTIS 

NAQGTSKPSVRTRAVRSLAVAEP\AmAADAKGTNVNDKVTASNFKLEKTTFDPNQSGOT 

MAANFTVTDKVKSGDYFTAKLPDSLTGNGDVDYSNSNNTMPIADIKSTNGDVVAKATYDI 

LTKTYTFVFTDYVNNKENINGQFSLPLFTDRAKAPKSGTYDANINIADEMFNNKITYNYS 

SPIAGIDKPNGANISSQIIGVDTASGQNTYKQTVFVNPKQRVLGNTWVYIKGYQDKIEES 

SGKVSATDTKLRIFEVNDTSKLSDSYYADPNDSNLKEVTDQFKNRIYYEHPNVASIKFGD 

I T KT YWL VEGH YDNTGKNL KTQV I QENVD P VTNRD YS I FGWNNENWR YGGG S ADGD S A 

VNPKDPTPGPPVDPEPSPDPEPEPTPD 



>G2806_STAAU8325, UNDEFINED PRODUCT 2686026:2686727 REVERSE 

MW:27428 

DHKNWLVS KHLFNDVCV 
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LOCUS 38 



>G0307_STAAU8325, UNDEFINED PRODUCT 273255:274481 REVERSE 

MW:45016 . 

I L WLNIj FLAW F F I YFDWGQKAVRGAA 

NGIAWWQSAHAGTGFAFASLTNVKMMDMAVAALFPILLIVPLFDILMYFNILPKIIGGI 
GWLLAKVTRQ PKFESFFG I EMMFLGNTEALAVS S EQLKRMNEMRVLT I AMMSMS S VSGAI 
VGAYVQMVPGELVLTAIPLNIVNAI IVSCLLNPVSVEEKEDI I YSLKNNEVERQPFFSFL 
GDSVLAAGKLVLIIIAFVISFVALADLFDRFINLITGLIAGWIGIKGSFGLNQILGVFMY 
PF ALLLGLP YDEAWLVAQQMAKKI VTNEFWMGE I S KD I AS YT PHHRAVI TTFL I S FANF 
STIGMIIGTLKGIVDKKTSDFVSKYVPMMLLSGILVSLLTAAFVGLFAW 



LOCUS 39 



>G0761_STAAU8325, UNDEFINED PRODUCT 754164:754763 REVERSE 
MW:23413 

MRISMEGFSVINFDNFKKYQESFGYMAQQLCFPEKLTFHPKTFEETISK 



>G0762_STAAU8325, UNDEFINED PRODUCT 754732:756288 REVERSE 

MW:59413 

LKI KAQ VAMVLNLDKC I GCHTC S VTC KNTWTNR PGAE YMWFNNVETKPGVGY P KRWE DQE 
HYKGGWLNRKGKLELKSGSRI SKIALGKI FYNPDMPLI KDYYEPWNYNYEHLTTAKSGK 
HSPVARAYSEITGDNIEIEWGPNWEDDLAGGHVTGPKDPNIQKIEEDIKFQFDETFMMYL 
PRLCEHCLNPSCVASCPSGAMYKRDEDGIVLVDQDACRGWRYCMTGCPYKKVYFNWKTNK 
AEKCTFCFPRIEAGMPTVCSETCTGRMRYLGVLLYDADRVHEAASAVDEKDLYEKQLDIF 
LNPFDEEVIAQAEKDGIGYDWIEAAQNSPIYKLAIEYKLAFPLHPEFRTMPMVWYCPPLS 
P IMS YFEGKNTTQNPDAI F PAIEEMRLP I EYLANI FTAGDTE PVKGALQRMAMMRS YMRS 

QVTQQPFDTSRLERLGITERQTKDMYRLLGLAKYEDRFVIPTSHKETYLDTYHAQGSTGY 
NYGGEH FGDNCEGCGVAVGSGKTGQE I YNENF YGGI FRD 



>G0763_STAAU8325, UNDEFINED PRODUCT 756281:759967 REVERSE 

MW:139830 

DHEVFQQFGE S L PVYKPTL P PMVFGNRDKKI KGGTDALVL 

R YLT PHGKWN I H S M YQDNKHM LTL FRGGPTVW I S NEDAE KHD I QDNDWLE VYNRNGWTA 
RAV I S H RM P KGTM FM YHAQD KH I QT PG S E I TP TRGGSHNAPTR I HL K PTQLVGG YAQ I S Y 
HFNYYGPIGNQRDLYVAVRKMKEVNWLED " 



LOCUS 40 



>G2781_STAAU8325, UNDEFINED PRODUCT 2662464:2663147 REVERSE 
MW:26238 

MTNQFKNKQSKLHDSLESITKNLYATPTSELPFDNRFLFKSFILKRETGNIVIYHSGHLG 
DSQQD I AS LGGVS KVLMNH " ~ 



>G2 78 2_STAAU8 3 25, UNDEFINED PRODUCT 2663414:2665033 REVERSE 
MW:60237 • 

LKKE KVMDWTT F I GTVAVLLFAVI PMMAFPKAS ED 1 1 TGINSAI SDS I GS I YL FMGLAI F 
CFVMYI7\PGKYGNVTLGKASDKPEFNTFTWAAMLFCAGIGSDILYWGVIEWAFYYQVPPN 
GAKSMSDEALQYATQYGMFHWGPIAWAIYVLPALPIGYLVFVKKQPVYKISQACRPILKG 
QTDKFVGKWD I LF I FGLLGGAATSLALGVPLI SAGI ERLTGLDGKNM I LRSAILLT I TV 
I FAI S S YTGLKKG I QKLSD I NVWLS FVLLAF I F I IGPTVFI METTVTGFGNMLRDFFHMA 
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TWLE P FGG I KGRKETNF PQDWT I F YWSWWLVYAPF I GLF I AR I S KGRRL KE WLGT 1 1 YG 
TLGCVLFFGIFGNYAVYLQISGQFNVTQYLNTHGTEATIIEWHHLPFPSLMIVLFLVSA 
FLFLATTFDSGSYILAAASQKXWGEPLRANRLFWAFALCLLPFSLMLVGGERALEVLKT 
ASILASVPLIVIFIFMMISFLIILGRDRIKLETRAEKLKEVERRSLRIVQVSEEEQDDNL 



>G2787_STAAU8325, UNDEFINED PRODUCT 2666088:2667935 REVERSE 

MW:70480 _ 

DHCYECDYDGDFEATEKGFKCPNCGNDNPKTVDWKRTCGYLGNPVQRPVIKGR 
HKEICARVKHMKAPKE 



LOCUS 41 



>G2567_STAAU8325, UNDEFINED PRODUCT 2448105:2448794 REVERSE 

MW:25305 

LISMEWILFDKDGTLIEFDRSWEKIGVRFVQSLLETFPVHNKEAALRQLGVIKESIDPKS 
VMGSGSLQQIIQAFNDVTGQDTTDWSKSTSQKLVDERIPEINWVEGVKEALIDLKAKGYQ 
LGIVTSDTKKGVEQFLAHTNATSLFDLIISTEADAYEKPNPKVLSPLFEQYNVD 



>G2568_STAAU8325, UNDEFINED PRODUCT 2448892:2449062 REVERSE 

MW:6765 

LESRCTKILIKIEYNHENNMQKLIMTKIPFNEAKHGNKLSLQCLLLSIEGDFTYYYI 



>G2 569_STAAU8325, UNDEFINED PRODUCT 2449038:2450111 REVERSE 

MW:40086 

MSQAVKVERRETLKQKPNTSQLGFGKYFTDYMLSYDYDADKGWHDLKIVPYGPIEISPAA 
QGVHYGQSVFEGLKAYKRDGEVALFRPEENFKRLNNSLARLEMPQVDEAELLEGLKQLVD 
I ERDW I PEGEGQS LY I RPFVFATEGALGVGASHQYKLL 1 1 LS PSGAYYGGETLKPTKI YV 
E DE YVRAVRGGVG FAKVAGNYAAS LLAQTNANKLGYDQVLWLDGVEQKY I E EVGS MN IFF ' 
VENGKVITPELNGSILPGITRKSIIELAKNLGYEVEERRVSIDELFESYDKGELTEVFGS 
GTAAVIS PVGTLRYEDREIVINNNETGEITQKLYDVYTGIQNGTLEDKNGWRVWPKY 



>G2570_STAAU832 5 / UNDEFINED PRODUCT 2450449:2451411 REVERSE 

MW:36053 

DPKYDLASMTKLMLEAIEQKDTVKNNN 



LOCUS 42 



G2383 



>G2383JSTAAU8325, UNDEFINED PRODUCT 2270269:2271210 REVERSE 

MW:35868 

MSFASEMKNELTRIDVDEMNAKAELSALIRMNGALSLSNQQFVINVQTENATTARRIYSL 
I KRVFNVEVE I LV 



G2384 



>G23 83_STAAU8325, UNDEFINED PRODUCT 2270269:2271210 REVERSE 

MW:35868 

MSFASEMKNELTRIDVDEMNAK7VELSALIRMNGALSLSNQQFVINVQTENATTARRIYSL 
IKRVFNVEVEILWKKMKLKKNNIYICRTKMKAKEILDELGILKDGIFTHEIDHSMIQDD 
EMRRSYLRGAFLAGGSVNNPETSSYHLEIFSQNESHAEGLTKLMNSYELNAKHLERKKGS 
ITYLKEAEKISDFLSLIGGYQALLKFEDVRIVRDMRNSVNRLVNCETANLNKTVSAAMKQ 
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VE S I KL I DKE I G I ENL PDRLRE I ARIRVEHQE I SLKELGEMVSTGP I S KSGVNHRLRKLN 
DLADKI RNGEQIEL 



G2385 



>G2385_STAAU8325, UNDEFINED PRODUCT 2272315:2273223 REVERSE 

MW:34812 

SLINAINDEREHLSQIRSIANFVIDTTKLSPKELKERIRRYYEDEEFETFTINVT 

S FGFKHGI QMDADLVFDVRFLPNP YYVVDLRPLTGLDKDVYNYVMKWKET^ I FFEKLTDL 

LDFMIPGYKKEGKSQLVIAIGCTGGQHRSVALAERLGNYLNEVFEYNVYVHHRDAHIESG 

EKK 



LOCUS 43 



G1925 



>G1925JSTAAU8325, UNDEFINED PRODUCT 1807198:1808076 FORWARD 

MW:33043 

DQLIAKYDL 



G1926 



>G1926_STAAU8325, UNDEFINED PRODUCT 1808110:1809648 FORWARD 

MW:56155 

MLPMKEVGFGTLNWVAVI I YLLAMLFIGVYFTKRASQSTNS FFTASGRLPSWWGFS I YA 
TTLSAITFMSTPEKAFLTDWSYIAGNIAIVAIIPLLIYFYVPFFKKLKVTSAYEYLEARF 
GPSIRVIGSLLFWYHLGRVAIVIYLPTIiAITSVSDMNPYIVASLVGLLCILYTFLGGFE 
GWWSDFIQGVILLGGALVI I ILGWNIKGGFGTVFADAIEHKKLI SADNWKLNTAAAAI 
PI I FLGN I FNNL YQ YT AS QD WQR YQASD S L KETNKS L WTNG I LAL I S APLF YGMGTMLY 
SFYTHEAVLPKGFNTSSWPYFILTEMPPFVAGLLIAAIFAAAQSTISSSLNSISACISI 
DIKQRFFGKGSERHEVNFARFI 1 1 IAGI FGFGMSLYLIASNSNDLWDLFLFVTGLFGVPL 
AGVFAVGI FTKRTNTFGVI CGLILGI I FAYVYNGVGKGNS PFYVSTI SFTVAFVFAYI LS 
FIVPSKHKKDITGLTI FEKDKPSTYI SKTATKK 



G1927 



>G1927_STAAU8325, UNDEFINED PRODUCT 1809759:1810976 REVERSE 

MW:44221 

SKAGINFVFGDIQNKNGFTFFLNVLLPLVFISVLIGIFNYIKVLPFIIKYV 

GIAINKITRMGRLESYFAI STAMFGQPEVYLTI KDI IPRLSRAKLYTIATSGMSAVSMAM 
LGSYMQMIEPKFWTAVMLNIFSALIIASVINPYKSDDTDVEIDNLTKSTETKTLNGKTG 
KPKJCVAFFQMIGDSAMDGFKIAVVVAVMLLAFISLMEAINIMFGSVGLNFKQLIGYVFAP 
I AFLMG I P W S E AV PAG S LMAT KL I TNE FVAMLD FKNVLGD VS ARTQG 1 1 S VY LVS F ANFG 
TVGI I VGS I KGI SDKQGEKVAS FAMRLLLGSTLAS 1 1 SGS I IGLVL 



LOCUS 44 
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>G2207_STAAU8325, UNDEFINED PRODUCT 2094883:2096472 FORWARD 
MW:59177 



PLSSLNPRLTIGKQITEVIFQHKRVSKSEAKSMTIDILEKVGIKHATRQFDAYPHELSGGMR 
QRVM I AMAL I LKPQ I L I ADE PTTALDASTQNQLLQLMKS L YE YTETS I I F I THDLGAVYQFC 

DDVIVMKDG5WESGTV 

ESI FKS PQHTYTKRL I DAI PD I HQTRPPRPLNND I LLKFDRVS VP YTS PSGSLYRAVND I 
NLAIRKGETLGIVGESGSGKSTLAKTWGLKEVSEGFIWYNELPLSLFKDDELKSLRQEI 
QMI FQDPFAS INPRFKVIDVIKRPLI IHGKVKDNDDI I KTWSLLEKVGLDQTFLYRYPH 
EIiSGGQRQRVSIARAIAVEPKVIVCDEAVSALDVSIQKDIIELLKQLQLDFGITYLFITH 
DMGVINEIC 



LOCUS 45 



>G2152_STAAU8325, UNDEFINED PRODUCT 2029896:2030945 REVERSE 

MW.-39494 

DQRYYTGSRDENVL S QKL PM S L I HEGVGE WFD S KGVFNKGT KWMVPNT PTE KDDV I A 



LOCUS 46 G5(l) 



>G264 7_STAAU8325, UNDEFINED PRODUCT 2528508:2529707 REVERSE 

MW:44138 

VINMLYLEVLKNRNFTYLLIGNFLRRSCFVLFSLQIIWFTVELTNQSSLKLSMMVMSQTL 
PFI I FGI FGGAYSDKHNKKKILYLS 



>G2648_STAAU8325, UNDEFINED PRODUCT 2530085:2534971 REVERSE 

MW:178787 

PKLPTGEKEEVPGKPGI KNPETGDWR 

PPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKN 
PLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKN 
PETGDVVRPPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKT 
ITTPTLKNPLTGVIISKGEPKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEV 
PGKPGIKNPETGDVVRPPVDSVTKYGPVKGDSIVEKEEIPFKKERKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKL 
PTGEKEEVPGKPGI KNPETGDWRPPVDSVTKYGPVKGDS IVEKEEI PFEKERKFNPDLA 
PGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGH 
RDEFD PKLPTGEKEEVPGKPGI KNPETGDWRPPVDSVTKYGPVKGDS IVEKEEI PFKKE 
RKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYG 
PETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEK 
EEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDP 
INELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVPSVTKYGPV 
KGDS IVEKEEI PFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGE I I SKGES 
KEEITKDPVNELTEFGGEKIPQGHKDIFDPNLPTDQTEKVPGKPGIKNPDTGKVIEEPVP 
DVIKHGPKTGTPETKTVEIPFETKREFNPKLQPGEERVKQEGQPGSKTITTPITVNPLTG 
EKVGEGQPTEEITKQPVDKIVEFGGEKPKDPKGPENPEKPSRPTHPSGPVNPNNPGLSKD 
RAKPNGPVHSMDKNDKVKKSKIAKESVANQEKKRAELPKTGLESTQKGLIFSSIIGIAGL 
MLLARRRKN 



LOCUS 47 HF6 



>G2560_STAAU83 25, UNDEFINED PRODUCT 2436743:2440789 REVERSE 

MW:146086 

MLNRENKTAITRKGMVSNRLNKFSIRKYTVGTASILVGTTLIFGLGNQEAKAAESTNKEL 
NEATTSASDNQSSDKVDMQQLNQEDNTKNDNQKEMVSSQGNETTSNGNKLIEKESVQSTT 
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GNKVEVSTAKSDEQASPKSTNEDLNTKQTISNQEALQPDLQENKSVVNVQPTNEENKJCVD 

AKTESTTLNVKSDAIKSNDETLVDNNSNSNNENN^ 

STEAKNVNDLITSNTTLTV^ 

VQVYGLNPED I KNI GD I KD PNNGET I ATAKHDTANNL I T YT FTP YVDRFNS VQMG I NY S I 
YMDADT I PVS KNDVE FNVT I GNTTTKTTANI QYPD YWNE KNS I G 



>G2561_STAAU8325, UNDEFINED PRODUCT 2441159:2444143 REVERSE 

MW:107795 

ETSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDNDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD'SDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDNDSDSDSDSDSDAGKHTPAKPMSTVKDQHKTAKALPE 
TGSENNNSNNGTLFGGLFAALGSLLLFGRRKKQNK 



LOCUS 49 B13 



G1539 



>G153 9_STAAU8325, UNDEFINED PRODUCT 1493258:1493938 REVERSE 

MW.-24836 

LKNILKVFNTTILALI 1 1 IATFSNSANAADSGTLNYEVYKYNTNDTS IANDYFNKPAKYI 
KKNGKL YVQ I T VNH SHW I TGM S I EGH KEN IIS KNT AKDERT S E F EV S KLNGKI DGKI D VY 
IDEKVNGKPFKYDHHYNITYKFNGPTDVAGANAPGKDDKNSASGSDKGSDGTTTGQSESN 
SSNKDKVENPQTNAGTPAYIYAIPVASLALLIAITLFVRKKSKGNVE 



G1540 



>G1540_STAAU8325, UNDEFINED PRODUCT 1494147:1495196 FORWARD 

MW:38745 

MTKHYLNSKYQSEQRSSAMKKITMGTASIILGSLVYIGADSQQVNAATEATNATNNQSTQ 
VSQATSQPINFQVQKDGSSEKSHMDDYMQHPGKVIKQNNKYYFQTVLNNASFWKEYKFYN 
ANNQELATTWNDNKKADTRTI NVAVE PGYKS LTTKVH I WPQ INYNHRYTTHLE FE KAI 
PTLADAAKPNNVKPVQPKPAQPKTPTEQTKPVQPK^ 

PTTKDQ 



LOCUS 49 K16 



G1540 



>G154 0_STAAU8325, UNDEFINED PRODUCT 1494147:1495196 FORWARD 

MW:38745 

DQTKTQ TAHTVKTAQTAQEQNKVQT PVKDVATAKS E SNNQAVS DNKS QQTNKVTKH 
NETPKQASKAKELPKTGLTSVDNFISTVAFATLALLGSLSLLLFKRKESK 



G1542 



>G1542_STAAU8325, UNDEFINED PRODUCT 1495403:1497337 FORWARD 

MW-.72192 

MNKQQKEFKSFYSIRKSSLGVASVAISTLLLLMSNGEAQAAAEETGGTNTEAQPKTEAVA 
SPTTTSEKAPETKPVANAVSVSNKEVEAPTSETKEAKEVKEVKAPKETKEVKPAAKATNN 
T YP I LNQELREAI KNPAI KDKDHS APNS RP I D FEM KKKDGTQQF YHYAS S VKPARVI FTP 
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SKPE I ELGLQSGQFWRKFEVYEGDKKLP I KLVS YDTVKDYAYIRFSVSNGTKAVKI VS ST 

HFNNKEEKYDYTLMEFAQPIYNSADKFKTEEDYKAEKLLAPYKKAKTLERQVYELNKIQD 

KLPEKLKAEYKKKLEDTKKALDEQVKSAITEFQNVQPTNEKMTDLQ 

SMMDTFVKHP I KTGMLNGKKYMVMETTNDD YWKDFMVEGQRVRT I S KDAKNNTRT 1 1 F PY 

VEGKTL YDAI VKVHVKT I D YDGQ YHVR I VP KEAFT KANT DKSNKKE QQDN S AKKEAT PAT 

PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKENDASSESGKDKTPATKPTKGEVESSSTT 

PTKWSTTQWAKPTTASSKTTKDWQTSAGSSEAKDSAPLQKANIKNTNDGHTQSQN^ 

NTQENKAKS L PQTGEE SNKDMTL PLMALLALS S I VAFVL PRKRKN 



G1543 



>G1543_STAAU8325, UNDEFINED PRODUCT 1497540:1497668 REVERSE 
MW:4973 

MAVPKRRTS KTRKNKRRTH FKI S VPGMTE CPNCGR I QI ITPCM 



G1544 



>G1544_STAAU8325, UNDEFINED PRODUCT 1497751:1497846 REVERSE 

MW:3849 

MSLLNSKQQDDSESRQVDPRLQKLQQLYDKEQ 



G1456 



>NONE , UNDEFINED PRODUCT 1497815:1498165 REVERSE MW: 12767 

L QLVIHITGTYTMPCARTLVPVKVPLDVTTTEVFDLEGYNQYNDDQDDVDEHYHII 

KDGMVNLQD I VED I VI I EKPMRAYSEQSDQMLTVGNGWEVIDEDQLDELAKQQATR 



LOCUS 50 GB2 



>G1392_STAAU8325, UNDEFINED PRODUCT 1343118:1349675 FORWARD 

MW:238192 

D PAAAAVGNGGAPVAI TAPYTPTTD PNANNAGQNA 

PNE VLS FDDNG I R P S TNRS VPT VNWNNL PGFTL I NGGKVGVF SHAMVRT S M FD S GDNKN 
YQAQGNVI ALGRIHGTDTNDHGDFNGI EKALTVNPNSELI FEFNTMTTKNGQGATNVI I K 
NADTNDTIAEKTVEGGPTLRLFKVPDNVRNLKIQFVPKNDAITDARGIYQLKDGYKYYSF 
VDSIGLHSGSHVFVERRTMDPTATNNKEFTVTTSLKNNGNSGASLDTNDFVYQVQLPEGV 
EYVNNSLTKDFPSNNSGVDVNDIW^TYDAANRVITIKSTGGGTANSPARLMPDKILDLRY 
KLRVNNVPTPRTVTFNETLTYKTYTQDFINSAAESHTVSTNPYTIDIIMNKDALQAEVDR 
RIQQADYTFASLDIFNGLKRRAQTILDENRNNVPLNKRVSQAYIDSLTNQMQHTLIRSVD 
AENAWKKVDQMEDLWQNDELTDEEKQAAIQVIEEHKNEIIGNIGDQTTDDGVTRIKDQ 
GIQTLSGDTATPWKPNAKKAIRDKATKQREIINATPDATEDEIQDALNQLATDETDAID 
NVTNATTNADVETAKNNGINT IGAWPQVTHKKAARDAI NQATATKRQQ I NSNREATQEE 
KNAALNELTQATNHALEQ I NQATTNANVDNAKGDGLNAI NP I APVTWKQAARDAVS HDA 
QQH I AE INANPDATQEERQAAIDKVNAAVTAANTN I LNANTNADVEQVKTNAI QG I QAIT 
PAT KVKTDAKNAI D KSAETQHNT I FNNNDATLE EQQ AAQQLLDQAVATAKQNI NAADTNQ 
EVAQAKDQGTQNIWIQPATQVKTDTRNWNDKAREAITNINATTGATREEKQEAINRVN 
TLKNRALTDI GVTSTTAMVNS IRDDAVNQ IGAVQPHVTKKQTATGVLNDLATAKKQE INQ 
NTNATT EEKQVAIiNQVDQEIiAT AINN INQADTNAEVDQAQQ LGT KAI NAI Q PN I VKKPAA 
IAQ INQH YNAKLAE I NAT PDATNDE KNAAI NTLNQDRQQAI ESI KQANTNAEVDQAATVA 
ENNI DAVQVD WKKQAARD K I TAE VAKR I EAVKQT PNATDE E KQAAVNQ I NQL KDQA I NQ 
I NQNQTNDQ VP 



LOCUS 50 G10 
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>G1392_STAAU8325, UNDEFINED PRODUCT 1343118:1349675 FORWARD 

MW:238192 

DQGTQNIWIQPATQVKTDTRNVVNDKAREAITNINATTGATREEKQEAINRVN 

TLKNRALTD I GVTS TTAMVNS I RDDAVNQ I GAVQ PHVTKKQTATGVIjNDLATAKKQE I NQ 
NTNATTEEKQVALNQVDQEIATAINNINQADTNAEVDQAQQLGTKAINAIQPNIVKKPAA 
LAQ I NQHYNAKLAE INATPDATNDEKNAAINTLNQDRQQAI ES I KQANTNAEVDQAATVA 
ENNID 



LOCUS 51 (GC8) 



>G2831 FRG_STAAU8325, UNDEFINED PRODUCT 2720353:2721114 

FORWARD MW: 278 65 

DPLMLDESLVDIESLSDALMLIESN 



>G2832 FRG_STAAU8325, UNDEFINED PRODUCT 2721229:2722446 

FORWARD MW: 44105 

VLRLVEPLKDIDPLNESESLVLVESLIDIESLSEVDSLTIiSEPLNDVEVLNEPDVLVEVE 

PLVDFESLNESDSLTL5ELLSDVDTLNDDESLVLTESLIDCEQLNELDSLTLSDFLNDVE 

TLNEPESLTLVE PL IDLE SLS ELDS LTLSESFTDSDILCESDMLALITS LAD VDVLVESL 

NDIDTLIEPDVI^VESDVESLTLSDNDVESLILVDVLVESDILCESLVLVRIEVLVEAD 

VLRESLVDVDVLADPDALVLLDVLCESLNDVDVESDSLVLSDVEPDSDVLTD 

MRFEVDVLSESLNDADVLCESDS 



>G2837 FRG _STAAU8325, UNDEFINED PRODUCT 2720004:2726816 

REVERSE MW: 228019 

ESDSISESTSTSDSISEAISASESTFISLSESNST5 

DSESQSASAFLSESLSESTSESTSESVSSSTSESTSLSDSTSESGSTSTSLSNSTSGSTS 
ISTSTSISESTSTFKSESVSTSLSMSTSTSLSDSTSLSTSLSDSTSDSKSDSLSTSMSTS 
DSISTSKSDSISTSTSLSGSTSESESDSTSSSESKSDSTSMSISM5QSTSGSTSTSTSTS 
LSDSTSTSLSLSASMNQSGVDSNSASQSASNSTSTSTSESDSQSTSSYTSQSTSQSESTS 
TSTSLSDSTSISKSTSQSGSVSTSASLSGSESESDSQSISTSASESTSESASTSLSDSTS 
TSNSGSASTSTSLSNSASASESDLSSTSLSDSTSASMQSSESDSQSTSASLSDSLSTSTS 
NRMSTIASLSTSVSTSESGSTSESTSESDSTSTSLSDSQSTSRSTSASGSASTSTSTSDS 
RSTSASTSTSMRTSTSDSQSMSLSTSTSTSMSDSTSLSDSVSDSTSDSTSASTSGSMSVS 
ISLSDSTSTSTSASEVMSASISDSQSMSESVNDSESVSESNSESDSKSMSGSTSVSDSGS 
LSVSTSLRKSESVSESSSLSCSQSMSDSVSTSDSSSLSVSTSLRSSESVSESDSLSDSKS 
TSGSTSTSTSGSLSTSTSLSGSESVSESTSLSDSISMSDSTSTSDSDSLSGSISLSGSTS 
LSTSDSLSDSKSLSSSQSMSGSESTSTSVSDSQSSSTSNSQFDSM5ISASESDSMSTSDS 
SSISG 



LOCUS 52 (El) 



>G0406 FRG_STAAU8325, UNDEFINED PRODUCT 370166:372094 REVERSE 

MW: 70979 

MTTT F 1 1 S Y 1 1 LAL 1 1 VGV I NL FL I R S RKKGKRQQ KE QQ FTTRQS NQ S KFKAS DLD KTTD 
QSTQRMTHEELRVDNQDDHSQVSLNGYTKGSEKDQEAFTNNKDEEAVAAKNPESEEYKVN 
EKIKKEHKNFIFGEGVSRGKILAALLFGMFIAILNQTLLNVALPKINTEFNISASTGQWL 
MTGFMLVNGILIPITAYLFNKYSYRKLFLVALVLFTIGSLICAISMNFPIMMVGRVLQAI 
GAGVLMPLGSIVIITIYPPEKRGAAMGTMGIAMILAPAIGPTLSGYIVQNYHWNVMFYGM 
FIIGIIAILIGFVWFKLYQYTTNPKADIPGIIFSTIGFGALLYGFSEAGNKGWGSVEIET 
MFAIGI IFI ILFVIRELRMKSPMLNLEVLKFPTFTLTTI INMVVMLSLYGGMILLPI YLQ 
NLRGFSALDSGLLLLPGSLIMGLLGPFAGKLLDTIGLKPLAIFGIAVMTYATWELTKLNM 
DTPYMTIMGIYVLRSFGMAFIMMPMVTAAINALPGRLASHGNAFLNTMRQLAGSIGTAIL 
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VTVMTTQTTQHLSAFGEELDKTNP 



>G0407 FRG_STAAU8325, UNDEFINED PRODUCT 372110:372754 REVERSE 

MW:23024 

MPQKGTIAKLDGMEGSMVQAGNPIAYAYNLDDLYVTANIDEKDIKDVEVGKDVDVTIDGQKA 
SIKGKVDSIGKATAASFSLMPSSNSDGNYTKVSQVIPVKITLESEPSKQWPGMNAEVKIHK 
N 



LOCUS 53 (E20) 



>G2244 FRG_STAAU8325 / UNDEFINED PRODUCT 2142042:2143301 
REVERSE MW: 46800 

MKLTWGIXSYIGLPTSIMFAKHG^VLGVDINQQTIDKLQSGQISIEEPGLQEVYEEVLS 
SGKLKVSTTPDASDVFIIAVPTPNNDDQYRSCDISLVMRALDSILSFLEKGNTIIVESTI 
APKTMDDFVKPVIENLGFTIGEDIYLVHCPERVLPGKILEELVHNNRIIGGVTEACIEAG 
KRVYTETFVQGEMIETDARTAEMSKLMENTYRDWIALANELTKI^ 

KHPRVNIHQPGPGVGGHCLAVDPYFIIAKDPENAKLIQTGREINNSMPAYWDTTKQIIK 
VLSGNKVT VFGLT YKGDVDD I RES PAFD I YELLNQE PD I E V 



>G2245_STAAU83 25, UNDEFINED PRODUCT 2143358:2144242 REVERSE 

MW:33683 

MRKNILITGVHGYIGNALKDKLIEQGHQVDQINVRNQLWKSTSFKDYDVLIHTAALVHNN 
SPQARLSDYMQVNMLLTKQLAQKAKAEDVKQFIFMSTMAVYGKEGHVGKSDQVDTQTPMN 
PTTNYGISKKFAEQALQELISDSFKVAIVRPPMIYGAHCPGNFQRLMQLSKRLPIIPNIN 
NQRSALYIKHLTAFIDQLISLEVTGVYHPQDSFYFDTSSVMYEIRRQSHRKTVLINMPSM 
liNKYFNKLSVFRKLFGNLIYSNTLYENNNALEIIPGKMSLVIADIMDETTTKDKA 



>G2246_STAAU8325, UNDEFINED PRODUCT 2144245:2144799 REVERSE 

MW:21063 

MKRLFDWSSIYGLWLSPILLITALLIKMESPGPAIFKQKRPTINNELFNIYKFRSMKI 
DTPNVATDLMDSTSYITKTGKVIRKTSIDELPQLLNVLKGEMSIVGPRPALYNQYELIEK 
RTKANVHT I R PGVTGLAQVMGRDD I TDDQKVAYDH YYLTHQS MMLDM YI IYKTI KNIVTS 
EGVHH 



>G2247 FRG_STAAU8325, UNDEFINED PRODUCT 2144813:2146015 

REVERSE MW: 46577 

INTMKYYNLLK 



LOCUS 54 (E105) 



>G2254 FRG_STAAU8325, UNDEFINED PRODUCT 2152390:2153505 

REVERSE MW: 42140 

MKLKRLFKTSSMTLVKKKLLTMPMAKREIIMFDDKILLI 



>G2255_STAAU8325, UNDEFINED PRODUCT 2153408:2155321 REVERSE 

MW:72361 

LLMIKKFLNECHNKIINRKDGLGYKQQMRGFMAHLSVKLRLLILALIDSLIVTFSVFVSY 
Y I L E P YFKT YS VKLL I LAAI S L F I SHH I S AF I FNM YHRAWE YAS VS E L I L I VKAVTT S I V 
ITMVVVTIVTGNRPFFRLYLITWMMHLILIGGSRLFWRIYRKYLGGKSFNKKPTLVVGAG 
QAGSMLIRQMLKSDEMIGjEPVLAVDDDEHKRNITITEGVKVQGKIADIPELVRKYKIKKI 
IIAIPTIGQERLKEINNICHMDGVELLKMPNIEDVMSGELEVNQLKKVEVEDLLGRDPVE 
LDMDM I SNE LTNKT I LVTGAGGS I GS E I CRQVCNF YPER 1 1 LLGHGENS I YL I NRELRNR 
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FGKNVD I VP 1 I ADVQNRARMFE IMETYKPYAVYHAAAHKHVPLMEDN^ 
NTAEAAKNAEVKKFVMI STDKAVNPPNVMGASKRI AEMI IQSLNDETHRTNFVAVRFGNV 
LGSRGSVI PLFKSQIEEGGPVTVTHPEMTRYFMTIPEASRLVLQAGALAEGGEVFVLDMG 
EPVKIVDIiARNLIKLSGKKEDDIRITYTGIRPGEKMFEELMNKDEVHPEQVFEKIYRGKV 
QHMKCNE VE A 1 1 QD I VND FS KEKI I NYANGKKGDNYVR 



>G2256_STAAU8325, UNDEFINED PRODUCT 2155251:2156012 REVERSE 

MW:29362 

DQLFFELQSKGFVPIIAHPERNKAISQNLDILYDLINKGALSQVTTASLAGISGKKIRKLAI 
QMIENNLTHFIGSDAHNTEIRPFLMKDLFNDKKLRPYYEDMNGFISNAKLVVDDKKIPKR 
MPQQDYKQKRWFGL 



LOCUS 55 (E18) 



>G2912 FRG_STAAU8325, UNDEFINED PRODUCT 2797518:2798504 
FORWARD MW: 37832 

SKSYDERFTPDEWAYQQHQGNKFKEHFDLNCYLTLLDVLDSHNIDRGRTDVTHVFKNLETK 
VLTMGF I DDLL YPDD 



LOCUS 56 (F5) _____ 

>G1261 FRG_STAAU8325, UNDEFINED PRODUCT 1216923:1217903 

FORWARD MW: 36061 

HTGKVLLVTEDNLEGSIMSEVSAIIAEHCLFDLDAPIMRLAAPDVPSM 

PFS PVLENE IMMNPEKI LNKMRELAEF 



>G1262_STAAU8325, UNDEFINED PRODUCT 1217919:1219190 FORWARD 
MW:46726 

MEITMPKLGESVHEGTIEQWLVSVGDHIDEYEPLCEVITDKVTAEVPSTISGTITEILVE 
AGQTVAIDTIICKIETADEKTNETTEEIQAKVDEHTQKSTKKASATVEQTSTAKQNQPRN 
NGRFSPWFKLASEHDIDLSQWGSGFEGRVTKKDIMSVIENGGTTAQSDKQVQTKSTSV 
DTSSNQ S S EDNS ENS T I PVNGVRKAI AQNMVNS VTE I PHAWMMI EVDATNLVNTRNHYKN 
S FKNKEGYNLTFFAFFVKAVADALKAYPLLNS SWQGNE I VLHKD INI S I AVADENKL YVP 
VI KHADEKS I KGI ARE INTLATKARNKQLTAEDMQGGTFTVNNTGTFGSVS SMGI INHPQ 
AAILQVESIVKKPWINDMIAIRNMVNLCISIDHRILDGLQTGKFMNHIKQRIEQYTLEN 
TNIY 



>G1263_STAAU8325, UNDEFINED PRODUCT 1219532:1219978 FORWARD 

MW:16676 

VIELMDMNFDLYMNGWEQARNEIESAGYEQLTTAEDVDKVLKQDGTTLVMINSVCGCAG 
GIARPAASHALHYDVLPDRLVTVFAGQDKEATQRAREYFEGYAPSSPSFALVKDGKITEM 
IERHQIEGHDVMNVINQLQTLFNKYCEER 



>G1264_STAAU8325, UNDEFINED PRODUCT 1219995:1220972 FORWARD 

MW:36973 

MLKLNP YKI GFRT I KTAVGMTLGVI I S KLLGLDNYAS S AI LWLC I KHTKVHSLQAI ISR 
LVSCFLVLFLGSAIFSLLGQSPIVLGIIVLLFIPLTWLKVQEGVITSCVILLHVFNAKS 
IDAHLI VNETLLLLIGLS IAFTMNLMMPSLDKQLDEYKCKIEQQIADI FSKYS YI CEKYE 
DTIAIEFEVLLLNIKKAKS IAFRDVKNHFVRNENS YYHYFDMREEQVELLMRMKPLIES I 
CHKD 



LOCUS 57 (F3) 
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>G0451_STAAU8325, UNDEFINED PRODUCT 410768:412549 FORWARD 

MW:67976 

DLRVLMDAI YEIjNDHQDLRE I TKDS KMQKLALAGFLKKI KGTYI E SLLKEHKLL 



>G0452_STAAU8325, UNDEFINED PRODUCT 412872:414536 FORWARD 

MW:60909 

MEMSVTEVIFSFLGGLGIFLYGLKIMGDGLQASAGDRLRDILNKFTSNPVLGVIAGIWT 
I L I Q S S SGTTV I T I GLVTAGFMTLKQAI GV I MGAN I GTTVTAF 1 1 G I DLGE YAM P I LALG 
AFLIFFFKRSKINNIGRILFGFGSLFFGLEFMGDAVKPLASLDGFKQLMLDMSTNPILAV 
IVGAGLTALVQSSSATIGILQEFYQQDLISLNAAIPVLLGDNIGTTITAILASLAGSIAA 
KRAALVHVI FNLIGVI I FTI FLPWIHLI SLLQDLWHLKPAMTIAVSHGI FNITNTLIQL 
P FVAGLAW I VT KLVPGKDIADDYK PQHL 



LOCUS 58 (G8) 



>G0922 FRG_STAAU8325, UNDEFINED PRODUCT 915062:915931 REVERSE 

MW:33411 

MPELPEVEHVKRGIEPYVINQKIEHVIFSDKVIEGKAQGKETIIKGIELDTFKTLSEGYT 
ITNVERRSKYIVFQLDNKREQRTLISHLGMAGGFFIVDELEDIMIPNYRKHWHVIFELSN 
DKKL I YSD I RRFGE I RNVAS VAS YPS FLE I APE P FSNEALT YYLNRI HQQSNKNKP I KQV 
IL 



>G0923_FRG STAAU8325 , UNDEFINED PRODUCT 915950:918577 REVERSE 

MW:99163 

DELIFEVPKSEVDSFSEFVEEIMENALQLDVPLKVDSSYGATWYDAK 



LOCUS 59 (G23) 



>G2454 FRG_STAAU8325, UNDEFINED PRODUCT 2344101:2344937 

REVERSE MW:323 60 

MLNE IQ I LNNG YPM PS VGLGVYKI SD EDMTKWNAA I DAGYRAFDTAY F YDNEAS LGRAL 
KDNGVDREDLF I TTKLWND YQG YE KT FE YFNKS I ENLQTD YLDLFL I HW PCEADGLF LET 
YKAMEELYEQGKVKAIGVCNFNVHHLEKLMAQSSIKPMVNQIEVHPYFNQQELQ 



>G2455_STAAU8325, UNDEFINED PRODUCT 2345162:2346508 REVERSE 

MW:51133 

LETSTIISLIIFILLIALTTVFVGSEFALVKIRATRIEQIiADEGNKPAKIVKKMIANLDY 
YLSACQLGITVTSLGLGWLGEPTFEKLLHPIFEAINLPTALTTTISFAVSFIIVTYLHW 
LGELAPKS IAIQHTEKLALVYARPLFYFGNIMKPLIWLMNGSARVI IRMFGVNPDAQTDA 
MSEEE IKI I INNSYNGGEINQTELAYMQNI FSFDERHAKDIMVPRTQMI TLNEPFNVDEL 
LETIKEHQFTRYPITDDGDKDHIKGFINVKEFLTEYASGKTIKIANYIHELPMISETTRI 
SDALIRMQREHVHMSLIIDEYGGTAGILTMEDILEEIVGEIRDEFDDDEVNDIVKIDNKT 
FQVNGRVLLDDLTEEFGIEFDDSEDIDTIGGWLQSRNTNLQKDDYVDTTYDRWWSEIDN 
HQ 1 1 WVI LN YE FNEAR PT I GQSDEDE KS E 



LOCUS 60 (G2 9) 



>G0139_FRG STAAU8325, UNDEFINED PRODUCT 137065:137352 REVERSE 

MW:11080 

VMNLAKFSRIKKAGETMATWAIIFIVAALILGLIGGFLLARKYMMDYLKKNPPINEEML 
RMMMMQMGQKP SQK 
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>NONE / UNDEFINED PRODUCT 137582:139645 REVERSE MW: 75349 
VFYLSFYFKISYNVFDKIEEGKIHKMFNEKDQLAVDTLRALSIDTIEKANSGHPGLPMGA 
APMAYTLWTRHLNFNPQSKDYFNRDRFVLSAGHGSALLYSLLHVSGSLELEELKQFRQWG 
SKTPGHPEYRHTOGVg^ 

DGDLMEGISHEAASFAGHNKLSKLWLYDSNDISLDGELNKAFSENTKARFEAYGWNYLL 
VKDGNDLEE I DKAI TTAKSQEGPT 1 1 EVKTT I GFGS PNKAGTNGVHGAPLGE VERKLTFE 
NYGLDPEKRFNVSEEVYE I FQNTMLKRANEDESQWNSLLEKYAETYPELAEE FKLAI SGK 
LPKNYKDELPRFELGHNGASRADSGTVIQAISKTVPSFFGGSADLAGSNKSNVNDATDYS 
SETPEGKNVWFGVREFAMGAAVNGMAAHGGLHPYGATFFVFSDYLKPALRLSSIMGLNAT 
FIFTHDSIAVGEDGPTHEPIEQLAGLRAI PNMNVIRPADGNETRVAWEVALESESTPTSL 
VLTRQNLPVLDVPEDWEEGVRKGAYTVYGSEETPEFLLLASGSEV5LAVEAAKDLEKQG 
KS VRWSM PNWNAFEQQSEEYKBSV I PS S VTKRVAI EMAS PLGWHKYVGTAGKVI AI DGF 
GASAPGDLWEKYGFTKENI LNQVMSL ______ 



LOCUS 61 (G28/HA7) 



>G2610_FRG STAAU8325 , UNDEFINED PRODUCT 2494989:2495441 

FORWARD MW: 17293 

DLGMDKDEAKKLFAKSESIFKDLKGVKYKVDYKD 

STKENKDI SFEKLEKQLKHRGLKEKDKMDDK 



>G2 611_STAAU83 25, UNDEFINED PRODUCT 24 95615:2497207 REVERSE 

MW:58937 

LGGGIVMTFLTVMQFIWIIWGFMLWIVIGLIWLIKDKRQSQHSVLRNYPLLARIRYI 
SEKMGPELRQYLFSGDNEGKPFSRNDYKNIVLAGKYNSRMTSFGTTKDYQDGFYIQNTMF 
PMQRNEISVDNTTLLSTFIYKIANERLFSREEYRVPTKIDPYYLSDDHAIKLGEHLKHPF 
I LKR I VGQSGM S YGALGKNAI TAL S KGLAKAGTWMNTGEGGL S E YHLKGNGD 1 1 FQ I GPG 
LFGVRDKEGNFSEGLFKEVAQLSNVRAFELKLAQGAKTRGGHMEAEKVNEEIAKIRNVEP 
YKTINSPNRYEFIHNAEDLIRFVDQLQQLGQKPVGFKIWSKVSEIETLVRTMVELDKYP 
SFITIDGGEGGTGATFQELQDGVGLPLFTALPIVSGMLEKYGIRDKVKLAASGKLVTPDK 
I AI ALGLGADFVN I ARGMM I S VGC IMS QQCHMNT C PVGVATTD AKKE KAL I VGE KQYRVT 
NYVTS LHEGLFNI AAAVGVS S PTE I TADH I VYRKVDGELQT I HP YKLKL I S 



LOCUS 62 (H3) 



>G2004_STAAU83 25 / UNDEFINED PRODUCT 1871545:1872954 REVERSE 

MW:51401 

MGIGRVTQVMGPVIDVRFEHNEVPKINNALVIDVPKEEGTIQLTLEVALQLGDDWRTIA 
MDSTDGVQRGMDVKDTGKEISVPVGDETLGRVFNVLGETIDLKEEISDSVRRDPIHRQAP 
AFDELSTEVQILETGIKWDLLAPYIKGGKIGLFGGAGVGKTVLIQELINNIAQEHGGIS 
VFAGVGERTREGNDLYFEMSDSGVIKKTAMVFGQMNEPPGARMRVALSGLTMAEYFRDEQ 
GQDVLL F I DN I FRFTQAG S EV S ALLGRM P S AVG YQ PT LATEMGQLQE R I T S TT KG 



LOCUS 63 (GDI 0) 



>G2900_FRG STAAU8325 , UNDEFINED PRODUCT 2781950:2783308 
FORWARD MW: 51966 

DPI FKQEVENLEKE I RNV _______ 



>G2901_STAAU8325, UNDEFINED PRODUCT 2783589:2 784719 FORWARD 
MW:41914 
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MMEFTI KRD YFITQLNDTLKAI SPRTTLPILTGIKIDAKEHEVILTGSDSEIS IE ITI PK 
TVDGEDIVNISETGSVVLPGRFFVDIIKKLPGKDVKLSTNEQFQTLITSGHSEF 
PDQYPLLPQVSRDDAIQLSVKVLKNVIAQTNFAVSTSETRPVLTGVNWLIQENELICTAT 
DSHRLAVRKLQLEDVSENKNVI I PGKALAELNKIMSDNEEDIDI FFASNQVLFKVGNVNF 
I SRLLEGHYPDTTRLFPENYE IKLSI DNGEFY 



LOCUS 64 (F5) 



>G1261 FRG_STAAU8325, UNDEFINED PRODUCT 1216923:1217903 

FORWARD MW: 36061 

HTGKVLLVTEDNLEGS IMSEVSAI IAEHCLFDLDAPIMRLAAPDVPSM 
PFS PVLENE IMMNPEKI LNKMRELAEF 



>G1262_STAAU83 25, UNDEFINED PRODUCT 1217919:1219190 FORWARD 

MW:46726 

MEITMPKLGESVHEGTIEQWLVSVGDHIDEYEPLCEVITDKVTAEVPSTISGTITEILVE 

AGQTVAIDTIICKIETADEKTNETTEEIQAKVDEHTQKSTKKASATVEQTSTAKQNQPRN 

NGRFSPWFKLASEHDIDLSQWGSGFEGRVTKKDIMSVIENGGTTAQSDKQVQTKSTSV 

DTSSNQS SEDNSENSTI PVNGVRKAI AQNMVNSVTE I PHAWMMI EVDATNLVNTRNHYKN 

SFKNKEGYNLTFFAFFVKAVADALICAYPLLNSSWQGNEIVLHKDINISIAVADENKLYVP 

VIKHADEKSIKGIAREINTLATKARNKQLTAEDMQGGTFTVNNTGTFGSVS 

AAI LQVE S I VKKPWINDM I A I RNMVNLC I S I DHR I LDGLQTGKFMNH I KQR I EQ YTLEN 

TNIY 



>G1263_STAAU8325, UNDEFINED PRODUCT 1219532:1219978 FORWARD 

MW:16676 

VI ELMDMNFDL YMNGWEQARNE I ES AG YEQLTTAEDVDKVLKQDGTTLVM INS VCGCAG 
GI ARPAASHALHYDVLPDRLVTVFAGQDKEATQRAREYFEGYAP S S PS FALVKDGKI TEM 
IERHQIEGHDVMNVINQLQTLFNKYCEER 



>G1264_STAAU83 25, UNDEFINED PRODUCT 1219995:1220972 FORWARD 

MW:36973 

MLKLNP YKI GFRTI KTAVGMTLGVI I S KLLGLDNYAS S AI LWLC I KHTKVHSLQAI I S R 
LVSCFLVLFLGSAIFSLLGQSPIVLGIIVLLFIPLTVVLKVQEGVITSCVILLHVFNAKS 
IDAHLIVNETLLLLIGLSIAFTI4NLMMPSLDKQLDEYKCKIEQQIADIFSKYSYICEKYE 
DTI AIEFE VLL LNI KKAKS I AFRDVKNHFVRNENSYYHYFDMREEQVELLMRMKPLI ES I 
CHKD 



LOCUS 65 (F110) 



>G2848_STAAU8325, UNDEFINED PRODUCT 2734525:2735082 REVERSE 

MW:21969 

LKDKIIDNAITLFSEKGYDGTTLDDIAKSVNIKKASLYYHFDSKKSIYEQSVKCCFDYLN 
NIIMMNQNKSNYSIDALYQFLFEFIFDIEERYIRMYVQLSNTPEEFSGNIYGQIQDLNQS 
LSKE I AKFYDES KI KMTKEDFQNL I LLFLESWYLKASFSQKFGAVEESKSQFKDEVYSLL 
NIFLKK 



>G2849_STAAU8325, UNDEFINED PRODUCT 2735246:2736481 FORWARD 

MW:47752 

LQFFNFLLFYPVFMSIYWIVGSIYFYFTREIRYSLNKKPDINVDELEGITFLLACYNESE 
T I EDTLSNVLALKYEKKE 1 1 1 1 NDGSSDNTAEL I YKI KENNDF I FVDLQENRGKANALNQ 
GIKQASYDYVMCLDADTIVDQDAPYYMIENFKHDPKLGAVTGNPRIRNKSSILGKIQTIE 
YASLIGCIKRSQTLAGAVNTISGVFTLFKKSAWDVGYWDTDMITEDIAVSWKLHLRGYR 
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IKYEPLAMCWMLVPETLGGLWKQRVRWAQGGHEVLLRDFFSTMKTKRFPLYILMFSQIIS 
ILWVYIVLLYLGYLFITANFLDYTFMTYSFSIFLLSSFTMTFINVIQFTVALFIDSRYEK 
KNMAGL I FVS WYPTVYW 1 1 NAAWL VAFP KAL KRKKGGYATWS S PPRGNTQR 



>G2850_STAAU8325 / UNDEFINED PRODUCT 2736448:2736750 FORWARD 

MW:11783 

MVKPRQREYPTLKSSLNIVRETALIAISCVFWIYCLWLLVYIGTIFEIHDESINTIRVA 
LNI ENTE I LP I FETMGI FAI I I FVFFT I S I L I QKWQRGRE S ____ 



>G2851_STAAU8325, UNDEFINED PRODUCT 2736729:2737619 FORWARD 

MW:34958 

MAERKRIVKYRKFIILVLSILIILPVSTLDGHHIANADDDSPKKLKYKENSALALNYHRV 
RKANFLNNFIYFFSSSKEIKNYSVSQSQFESQIKWLKSHDAKFLTLKEFLYYKKKGKFPK 
RS VWI NFDDMDET I YENAYP I LKKYKI P ATGF 1 1 TGHVGEENFHNLDMI S KKELKEMYKT 
GLWE FETHTHDLHNLS KNNKS KLMKAS EAT 1 1 KDLNKS E KYLTKNFKKSQKT I AYP YGLM 
NDDKLPVIKKAGLKYGFSLEEKAVTPNSNDYYIPRILISDDAFEHLIKRWDGFHEKD 



>G2852_STAAU83 25, UNDEFINED PRODUCT 2737609:2738658 FORWARD 

MW:41344 

MKKIRLELVYLRAI ICAI I I ITHLLTQITLKHENMEGGSLVLQFYIRNI VI FGTPCFI IL 
SQLLTTLNYQKVT YRYLTTRVKY I L I P Y I LMGLF YS YS E SLLTDS 5 FNKQF I ENVLLGQW 
YGYFIWIMQFFILSYIIFKINYNLFNSKILLLLSFILQQSFLYYFTNNTAFHDTVLHYY 
PLSENTIIFGWIFYFFLGAYMGYNYERVLNFLERYLVIMIVIiAVATYFVFIAIiANGDYWN 
VTSFSYSLTPYNSIMFIVILGICTHFKTMLFNTIQMISAFSFFIYLLHPIILDSLFAYTN 
IFEDNTMVFLAISLLFILGLCIGVGMILREFYIFRFIIGKQPYKLNINAY 



>G2853_FRG STAAU8325, UNDEFINED PRODUCT 2739111:2741162 

REVERSE MW: 77120 

DPIVLVHGFNGFTDDINP5VLAHYWGGNKMNIRQDLEENGYKAYEASISAFG5NYD 

RAVELYYYIKGGRVDYGAAHAAKYGHERYGKTYEGIYKDWKPGQKVHLVGHSMGGQTIRQ 

LEELLRNGNREE I E YQKKHGGE I S PL FKGNHDNM I S S I TTLGTPHNGTHASDLAGNEALV 

RQIVFDIGKMFGNKNSRVDFGLAQWGLKQKPNESYIDYVKRVKQSNLWKSKDNGFYDLTR 

EGATDLNRKTSLNPNIVYKTYTGEATHKALNSDRQKADLNMFFPFVITGNLIGKATEKEW 

RENDGLVSVISSQHPFNQAYTKATDKIQKGIWQVTPTKHDWDHVDF^VGQDSSDTVRTREE 

LQDFWHHLADDLVKTEKLTDTKQA 



LOCUS 66 (El) 



>G0406_STAAU8325, UNDEFINED PRODUCT 370166:372094 REVERSE 

MW:70979 

MTTTFIISYIILALIIVGVINLFLIRSRKKGKRQQKEQQFTTRQSNQSKFKASDLDKTTD 
QSTQRMTHEELRVDNQDDHSQVSLNGYTKGSEKDQEAFTNNKDEEAVAAKNPESEEYKVN 
EKI KKEHKNF I FGEGVSRGKI LAALLFGMF I AI LNQTLLNVALPKINTEFNI SASTGQWL 
MTGFMLVNGI L I P I TAYLFNKYS YRKLFLVALVLFT I GSLI CAI SMNF P IMMVGRVLQAI 
GAGVLMPLGSIVIITIYPPEKRGAAMGTMGIAMILAPAIGPTLSGYIVQNYHWNVMFYGM 
FI IGI I AI LIGFVWFKLYQYTTNPKADI PGI I FST I GFGALLYGFSEAGNKGWGSVE I ET 
MFAIGIIFIILE^VIRELRMKSPMLNLEVLKFPTFTLTTIINMVVMLSLYGGMILLPIYLQ 
NLRGFSALDSGLLLLPGSLIMGLLGPFAGKLLDTIGLKPLAIFGIAVMTYATWELTKLNM 
DTPYMTIMGIYVLRSFGMAFIMMPMVTAAINALPGRLASHGNAFLNTMRQLAGSIGTAIL 
VT VMTT QTTQHL S A FGE E LP KTNP 



>G0407_STAAU8325, UNPEFINED PROPUCT 3 72110:372 754 REVERSE 

MW:23024 

MPQKGTIAKLDGMEGSMVQAGNPIAYAYNL 
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DDLYVTANIDEKDIKDVEVGKDVDVTIDGQKASIKGKVDSIGKATAASFSLMPSSNSDGN 
YTKVSQVI PVKI TLES E PS KQ WPGMNAE VKI HKN 



LOCUS 67 (F119) 



>G1831 FRG__STAAU8325, UNDEFINED PRODUCT 1723090:1723806 

REVERSE MW: 27770 

MEHTTMKMTAI AKAS LALGI LATGTI TSLHQTVNASEHKAKYENVTKD I FDLRDYYSGAS 
KELKNVTGYR YS KGG KH YL I FDKNRKFTRVQ I FGKD I ERFKARKNPGLD I F WKEAENRN 
GTVFS YGGVTKKNQDAYYDY I NAPRFQ I KRDEGDGI AT YGRVHYI YKEE I S LKELDFKLR 
QYLIQNF 



>G1832_STAAU8325, UNDEFINED PRODUCT 1724158:1725096 REVERSE 

MW:34671 

MEHTTMKITTIAKTSLALGLLTTGVITTTTQAANATTLSSTKVEAPQSTPPSTKI EAPQS 

KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 

INPKFKDLRAYYTKPSLEFKNEIGIILKKWTTIRFMNVVPDYFIYKIALVGKDDKKYGEG 

VHRNVDVFWLEENNYNLEKYSVGGITKSNSKKVDHK^ 

TKEQISLKELDFKLRKQLIEKNNLYGNVGSGKIVIKMKNGGCT^ 

DGTNIDNIEVNIK 



>G1834_J3TAAU83 25, UNDEFINED PRODUCT 1725193:1725327 REVERSE 

MW:5264 

LFVKVAFLCLKSDETSNVPSVESHQNHFYLTNIMDFLIYLTMIQI 



>G1835_STAAU8325 / UNDEFINED PRODUCT 1725449:1726531 REVERSE 

MW:40775 

LEHTIMKMRTIAKTSLALGLLTTGAITVTTQSVKAEKIQSTKVDi^ 

AGANSATTQAANTRQERTPKLEKAPNTNEEKTSASKIEKISQPKQEEQKTLNISATPAPK 

QEQSQTTTESTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDLRAYY 

TKPSFEFEKQFGFMLKPWTTVRFMNVIPNRFIYKIALVGKDEKKYKDGPYDNIDVFIVLE 

DNKYQLKKYSVGGITKTNSKKVNHKVELSITKKDNQGMISRDVSEYMITKEEISLKELDF 

KLRKQLIEKHNLYGNMGSGTIVIKMKNGGKYTFELHKKXQEHRMADVIDGTNIDNIg 

K 



>G1837_STAAU8325, UNDEFINED PRODUCT 1726810:1727562 REVERSE 

MW:28926 

DYDFFPFKIDKEAMSLKEIDFKIjRKYLIDNYGLYGEMSTGKIWKXKYYGKYTFELDKKLQE 

DRMSDVINVTD 

IDRIEIKVIKA 



LOCUS 68 (G27) 



>G0516JSTAAU8325, UNDEFINED PRODUCT 482272:486597 REVERSE 

MW:163057 

WIVLAMTEQQKFKVLADQIKISNQLDAEILNSGELTRIDVSNKNRTWEFHITLPQFLAH 
EDYLLFINAI EQEFKDI ANVTCRFTVTNGTNQDEHAI KYFGHC IDQTALS PKVKGQLKQK 
KLIMSGKVLKV^SNDIERNHFDKACNGSLIKAFRNCGFDIDKIIFETNDNDQEQNIASL 
EAHIQEEDEQSARLATEKLEKMKAEKAKQQDNNESAVDKCQIGKPIQIENIKPIESIIEE 
EFKVAIEGVIFDINLKELKSGRHIVEIKVTDYTDSLVLKMFTRKNKDDLEHFKALSVGKW 
VRAQGRIEEDTFIRDLVMMMSDIEEIKKATKKDKAEEKRVEFHLHTAMSQMDGIPNIGAY 
VKQAADWGH PAI AVTDHNWQAFPDAHAAAEKHG I KM I YGMEGMLVDDGVP I AYKPQD W 
LKDATYWFDVETTGLSNQYDKIIELAAVKVHNGEIIDKFERFSNPHERLSETIINLTHI 
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TDDMLVDAPEIEEVLTEFKEWVGDAIFVAHNASFDMGFIDTGYERLGFGPSTNGVIDTLE 
LS RT I NTE YGKHGLN FLAKKYGVE LTQHHRAI YDTEATA Y I F I KMVQQM KE LGVLNHNE I 
NKKLSNEDAYKRARPSHVTLIVQNQQGLKNLFKIVSASLVKYFYRTPRIPRSLLDEYREG 
LLVGTACDEGELFTAVMQKDQSQVEKIAKYYDFIEIQPPALYQDLIDRELIRDTETLHEI 
YQRLIHAGDTAGIPVIATGNAHYLFEHDGIARKILIASQPGNPLNRSTLPEAHFRTTDEM 
LNEFHFLGEEKAHE I WKNTNELAD 



LOCUS 69 (HHP) 



>G2217 FRG_STAAU8325, UNDEFINED PRODUCT 2108154:2110211 

FORWARD MW: 744 2 0 

DPASGYAS ILGI PTLQTGVFGGI I IGALAAWCYNKFYNINLPS YLGFFAGKRFVPIMM 

ATTSFILAFPMALIWPTIQSGLNAFSTGLLDSNTGVAVFLFGFIKRLLIPFGLHHIFHAP 

FWFEFGSWKNAAGEIIHGDQRIFIEQIREGAHLTAGKFMQGEFPVMMFGLPAAALAIYHT 

AKPENKKWAGLMGSAALT5FLTGITEPLEFSFLFVAPLLFFIHAVLDGLSFLTLYLLDL 

HLGYTFSGGFIDYFLLGILPNKTQWWLVIPVGLVYAVIYYFVFRFLIVKLKYKTPGREDK 

QSQAATASATELPYAVLEAMGGKANIKHLDACITRLRVEVNDKSKVDVPGLKDLGASGVL 

EVGNNMQAIFGPKSDQIKHEMQQIMNGQWENPTTMEDDKDETVVVAEDKSATSELSHIV 

HAPLTGEVTPLSEVPDQVFSEKMMGDGIAIKPSQGEVRAPFNGKVQMIFPTKHAIGLVSD 

SGLELLI H IGLDTVKLNGEGFTLHVEEGQE VKQGDLL INFDLD YI RNHAKSD I TP 1 1 VTQ 

GNITNLDFKQGEHGNI SFGDQLFEAK 



LOCUS 70 



>G1778_STAAU8325, UNDEFINED PRODUCT 1669401:1669715 REVERSE 

MW:11597 

MRGGGNMQQMMKQMQKMQKJCMAQEQEKL^^ 

AVDPDD I EMLQDLVIiAATNEAMNKADELTQERLGKHTQG 



>G1780_STAAU8325, UNDEFINED PRODUCT 16698 08:1671502 REVERSE 

MW:63481 

LNYQAL YRMYRPQS FED WGQEHVTKTLRNAI S KEKQSHAYI FSGPRGTGKTS I AKVFAK 
AINCLNSTDGEPCNECHICKGITQGTNSDVIEIDAASNNGVDEIRNIRDKVKYAPSESKY 
KVYIIDEVHMLTTGAFNALLKTLEEPPAHAIFILATTEPHKIPPTIISRAQRFDFKAISL 
DQ I VE RLKFVADAQQ I E CEDEALAFI AKAS EGGMRDALS I MDQAI AFGDGTLTLQDALNV 
TGS VHDEALDHLFDD I VQGDVQAS FKKYHQF I TEGKE VNRL INDM I YFVRDT I MNKTS EK 
DTEYRALMNLELDMLYQMIDLINDTLVSIRFSVNQNVHFEVLLVKLAEQIKGQPQVIANV 
AEPAQIASSPNTDVLLQRMEQLEQELKTLKAQGVSVAPVQKSSKKPARGIQKSKNAFSMQ 
QIAKVLDKANKADIKliLKDHWQEVIDHAKNNDKKSLVSLLQNSEPVAASEDHVLV^ 
IHCE I VNKDDEKRSS IESVVCNI VNKNVKVVGVPSDQWQRVRTEYLQNRKNEGDDMPKQQ 
AQQTDIAQKAKDLFGEETVHVIDEE 



>G1781_STAAU83 25 / UNDEFINED PRODUCT 1671574:1672095 REVERSE 

MW:19908 

MQIYLSTLTELDYDKSLNSIEESFDDNPETSWQARAKVKHLRKSPCYNFELEVIAKNENN 
D WGHVL L I EVE INS DP KT Y YGLA I ASL S VH P E L RGQ KLGRGL VQAVE E RAKAQE YS T W 
VDHCFDYFEKLGYQNAAEHDIKLESGDAPLLVKYLWDNLTDAPHGIVKFPEHFY 



>G1782_STAAU8325 / UNDEFINED PRODUCT 1672236:1672334 REVERSE 

MW:3948 

LKTIQRI IRGTCLWEVAFLYVKFDSSELDVQFE 
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>G1783_STAAU8325, UNDEFINED PRODUCT 1672737:1673480 REVERSE 

MW:28585 

I GNDVAS D S I YD YL E KVLNL 

NISYSSKSITFEPFDEQAYQLFGDVSVAYSATVRSIVYLENTMPFQYNISKHLANEFKFN 

DFSRRRIK " " " 



LOCUS 71 



>G1083_STAAU8325, UNDEFINED PRODUCT 1057165:1058778 REVERSE 

MW:57664 

DREKLQERLAKIAGGVAVIKVGAASETELKERKLRIE 

YQKVSE I EAEGDIETGWIVLKALTAPVRQI AENAGLEGSVIVERLKNAEPGVGFNAATN 
EWVNMLE 



LOCUS 72 



>G2296_STAAU8325, UNDEFINED PRODUCT 2195143:2196150 REVERSE 

MW:37749 

MNREMLYLNRSDIEQAGGNHSQVYVDALTEALTAHAHNDFVQPLKPYLRQDPENGHIADR 
IIAMPSHIGGEHAISGIKWIGSKHDNPSKRNMERASGVIILNDPETNYPIAVMEASLISS 
MRTAAVS VI AAKHLAKKGFKDLT 1 1 GCGL I GDKQLQSMLEQFDH I ERVFVYDQFS EACAR 
FVDRWQQQRPE I NF I ATENAKEAVSNGE WI TCTVTDQPY I E YDWLQKGAF I 



>G2297_STAAU8325, UNDEFINED PRODUCT 2196150:2197127 REVERSE 
MW:35879 

LIEKSQACHDSLLDSVGQTPMVQLHQLFPKHEVFAKLEYMNPGGSMKDRPAKYIIEHGIK 
HGLITENTHL I ESTSGNLGI ALAMIAKI KGLKLTCWDPKI S PTNLKI I KS YGANVEMVE 
EPDAHGGYLMTRIAKVQELLATIDDAYWINQYANELNWQSHYHGAGTEIVETIKQPIDYF 
VAPVSTTGS IMGMSRKI KEVHPNAQIVAVDAKGSVI FGDKPINRELPGIGASRVPEI LNR 
SEINQVIHVDDYQSALGCRKLIDYEGIFAGGSTGSIIAAIEQLITSIEEGATIVTILPDR 
GDRYLDLVYSDTWLEKMKSRQGVKSE 



LOCUS 73 



>G2599_STAAU8325, UNDEFINED PRODUCT 2484215:2486668 REVERSE 

MW:91038 . 

DPVIGRDKEITRVIEVLSRRTKNNPVLIGEPGVGKTAIAEGLAQAIVNNEVPETLKDKRVM 
SLDMGTWAGTKYRGEFEERLKKVMEEIQQAGNVILFIDELHTLVGAGGAEGAIDASNIL 
KPALARGELQCIGATTLDEYRKNIEKDAALERRFQPVQVDEPSVVDTVAILKGLRDRYEA 
HHRINISDEAIEAAVKLSNRYVSDRFLPDKAIDLIDEASSKVRLKSHTTPNNLKEIEQEI 
EKVKNEKDAAVHAQEFENAANLRDKQTKLEKQYEEAKNEWKNAQNGMSTSLSEEDIAEVI 
AGWTGIPLTKINETESEKLLSLEDTLHERVIGQKDAVNSISKAVRRARAGLKDPKRPIGS 
FI FLGPTGVGKTELARALAESMFGDDDAMI RVDMSE FMEKHAVSRLVGAP PGYVGHDDGG 
QLTEKVRRKPYS VI LFDE I E KAHPDVFNI LLQVLDDGHLTDTKGRTVDFRNTI I IMTSNV 
GAQELQD 



LOCUS 74 



>G1438_STAAU8325, UNDEFINED PRODUCT 1399373:1401364 REVERSE 

MW:74364 

MIGKIINERYKIVDKLGGGGMSTVYLAEDTILNIKVAIKAIFIPPREKEETLKRFEREVH 
NSSQLSHQNIVSMIDVDEEDDCYYLVMEYIEGPTLSEYIESHGPLSVDTAINFTNQILDG 
I KHAHDMR IVHRD I KPQNI LIDSNKTLKIFDFGIAKALSETSLTQTNHVLGTVQYFS PEQ 
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AKGEATDECTDI YS IGIVLYEMLVGEPPFNGETAVS IAIKHIQDSVPNVTTDVRKDI PQS 

LSWILRATEKDKANRYKTIQEMKDPLSSVLHEI^ANEDVYELDKMKTIAVPLKK^ 

HISEHKSNQPKRETTQVPIVNGPAHHQQFQKPEGTVYEPKPKKKSTRKIVLLSLIFSLLM 

IALVSFVAMAMFGNKYEETPDVIGKSVKEAEQIFNKI^LKLGKISRSYSDKYPENEIICT 

TPNTGERVERGDSVDWISKGPEKVKMPIWIGLPKEEALQKLKSLGLK^^ 

PKGYIANQSVTANTEIAIHDSNIKLYESLGIKQVYVEDFEHKSFSKAKKALEEKGFKV^S" 

KEEYSDDIDEGDVISQSPKGKSVDEGSTISFWSKGKKSDSSDVKTTTESVDVPYTGKND 

KSQKyKVYIKDKDNDGSTEKGSFDITSDQRIDIPLRIEKGKTASYIVKVDGKTVAEKEVS 

YDDV [ 



>G143 9_STAAU832 5, UNDEFINED PRODUCT 14013 64:1402104 REVERSE 

MW:28046 

DQLMQLALDNHS KDNVTFI LA 
AIEGDKV 



LOCUS 75 



>G03 64_STAAU832 5, UNDEFINED PRODUCT 331693:3343 95 REVERSE 
MW:98970 

MAANFKEQSKKHFDLNGQSYTYYDLKAVEEQGITKVSNLPYSIRVLLESLLRQEDDFVIT 
DDHIKALSQFGKDGNEGEVPFKPSRVILQDFTGVPAWDLASLRKAMDDVGGDITKINPE 
VPVDLVIDHSVQVDSYANPEALERNMKLEFERNYERYQFLNWATKAFDNYNAVPPATGIV 
HQVNLEYLASVVHVRDVDGEKTAFPDTLVGTDSHTTMINGIGVLGWGVGGIEAEAGMLGQ 
PSYFPIPEVI GVRLVNS L PQGATATD LALRVTQ E LRKKG WGKFVE F FGPGVQHL P LADR 
ATIANMAPEYGATCGFFPVDDESLKYMKLTGRSDEHIALVKEYLKQNHMFFDVEKEDPNY 
TDVIELDLSTVEASLSGPKRPQDLIFLSDMKSSFENSVTAPAGNQGHGLDKSEFDKKAEI 
NFKDGSKATMKTGDIAIAAITSCTNTSNPYVMLGAGLVAKKAVEKGLKVPEYVKTSLAPG 
SKWTGYLRDAGLQPYLDDLGFNLVGYGCTTCIGNSG '_ 



LOCUS 76 

>G2434_STAAU83 25, UNDEFINED PRODUCT 2324870:2325844 REVERSE 

MW:37506 

VIKFKNVTKRYGKHVAVDNISFNINEGEFFVLIGPSGCGKTTTLKMINRLIHLSEGYIYF 
KDKPISDYPVYEMRWDIGYVLQQIALFPHMTIKENIAQVPQMKKWKEKDIDKRVDELLEM 
VGLEPEKYKNRKPDELSGGQRQRVGVIRALAADPPVILMDEPFSALDPISREKLQDDLIE 
LQTKIKKTIIFVTHDIQEAMKLGDKICLLNEGHIEQIDTPEGFKNNPQSEFVKQFMGSHL 
EDDAPCVEENA 

>G2435_STAAU8325 / UNDEFINED PRODUCT 2326069:2327847 REVERSE 
MW:68170 

HGLMKGYTTSELSHLIDELRFKGFLNENDEI 

LMCDTSIKKLLSNEVEVFTTPFKQKATEKVFINTVEGVDRVLFSQLVEVRKKLSDKLTIA 
PVS I FSDYTLEE FAKRKPAS KQDM INIDGVGS YKLKHYCPAFLET I QNYKAKV 



LOCUS 77 

>G2617_STAAU83 25, UNDEFINED PRODUCT 2501985:2502917 REVERSE 

MW:34781 

DRAIRSVAFFLTALPSYWIASILIIYVSVKLNILPTSGLTGP 
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LOCUS 78 



IIAIIILIFISFFFSGSETALTAANKAKFKTEADKGDKKAKGIVKLLEKPSEFITTILIG 
NNVANI LL PT LVT I MALRWG I SVG I AS AVLTWI I L I S E VI P KS VAAT F PD KI TRLVY P I 
INICVIVFRPITLLLNKLTDSINRSLSKGQPQEHQFSKEEFKTMLAIAGHEGALNEIETS 
RLEGVINFENLKVKDVDTTPRIWTAFASNATYEEVYETVMNKPYTRYPVYEGDIDNIIG 
VFHSKYLLAWSNKKENQIT^SAKPLFWEHNKAEVA/LRKM 

I VSHEDL I EELLGME I EDEMDKKE KEKLSQQQ I QFQQRKNRNVS I 



LOCUS 79 



>G1981_STAAU832 5, UNDEFINED PRODUCT 1853885:1855240 REVERSE 

MW:50053 

MINVTLKQIQSWIPCEIED 



>G1982_STAAU8325, UNDEFINED PRODUCT 1855258:185643 6 REVERSE 

MW:44485 

VI LLRFKDANKS INNRTKS I LI YI KVANPDI SLEENEMTKENI C I VFGGKSAEHEVS I LT 
AQNVLNAIDKDKYHVDIIYITNDGDWRKQNNITAEIKSTDELHLENGEALEISQLLKESS 
SGQPYDAVFPLLHGPNGEDGTIQGLFEVLDVPYVGNGVLSAASSMDKLVMKQLFEHRGLP 
QLPYISFLRSEYEKYEHNILKLVNDKLNYPVFVKPANLGSSVGISKCNNEAELKEGIKEA 
FQFDRKLVI EQGWAREI EVAVLGNDYPEATWPGEVVTCDVAFYDYKS KYKD PA 
DLDEDVQLTLRNMALEAFKATDCSGLVRADFFVTEDNQIYINETNAMPGFTAFSMYPKLW 
ENMGLSYPELITKLIELAKERHQDKQKNKYKID 



>G1983_STAAU8325, UNDEFINED PRODUCT 1856643:1857842 FORWARD 

MW:44601 

MNYSSRQQPDKHWLRKVDWVLVATIAVLAIFSVLLINSAMGGGQYSANFGIRQIFYYILG 
AIFAGI IMFI SPKKI KHYTYLLYFLICLLLIGLLVI PES PITPI INGAKSWYTFGPI S IQ 
PSEFMKI I LI LALARWSRHNQFTFNKSFQSDLLLFFKI IGVSLVPS ILILLQNDLGTTL 
VLAAI I AGVMLVSG I TWRI LAP I F I TGI VGAMTVI LGI LYAPAL I ENLLGVQL YQMGR I N 
SWLDPYTYSSGDGYHLTESLKAIGSGQLLGKGYNHGEVYIPENHTDFIFSVIGEELGFIG 
SVILILIFLFLIFHLIRLAAKIEDQFNKIFIVGFVTLLVFHILQNIGMTIQLLPITGIPL 
PFISYGGSALWSMMTGIGIVLSIYYHEPKRYVDLYHPKSN 



LOCUS 80 



MEROZOITE SURFACE ANTIGEN 



DHGIVFNASLPLYKDAIHQKGSMRSNDNGDDMSM^GTVLSGFEYRAQKEKYDNLYKFFK 
ENEKKYQYTGFTKEAINKTQNVGYKNEYFYITYSSRSLKEYRKYYEPLIRKNDKEFKEGM 
ERARKEVNYAANTDAVATLFSTKKNFTKDNTVDDVIELSDKLYNLKNKPDKSTITIQIGK 
PTINTKKAFYDDNRPIEYGVHSKDE 



SURFACE PROTEIN 



MGCTVKMNKINDRDLTELSSYWVYQNIDIK 

KEFKVNGKRFKQVDSYNDDKNSNLNGAADIKIYELLDDKSKPTGQQTIIYQGTSNEAINP 
NNPLKSSGFGDDWLQNAKLMNNDNESTDYLKQTDQLSNQYKIKLEDADRLSNSDFLKKYR 
MESSNFKNKTIVADGGNSEGGAGAKYQGAKHPNEKVVATDSAMIPYAAWQKFARPRFDNM 
I S FNSTNDLLTWLQDPFI KDM PGKRVNINDGVPRLDTLIDSHVGYKRKLNRKDNTYDTVP 
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LIKI KSVKDTE I KNGKKVKKTINI TLDMDGRI PINVWTGDS IARSGRGTLIKLNLENLDA 
LSKLITGETSGMLAEC^IFLNESFNISENENKNFADRKKQLSEGFKDKINLFQLEEM 
LISKINSLEEVADETIESISAVKHLIjPDFALDALKERINELFKGIKSFIEKVYDSIDNEI 
LEI FKNI DHD FRDGVS EEMM 



LOCUS 81 



G0745 

DHYVIQYFSGLIGGRGRRANLYGLFNKAIEFENSSFRGLYQFIRFIDELIERGKDFGEEN 
WGPNDNWRMMTIHSSKGLEFPFVIYSGLSKDFNKRDLKQPVILNQQFGLGMDYFDVDK 
EMAF PS LAS VAYRAVAEKELVS EEMRLVYVALTRAKEQLYL I GRVKNDKSLLELEQL SIS 
GEHI AVNERLTS PNPFHL I YS I LSKHQSAS I PDDLKFEKD I AQI EDS SRPNVNI S I VYFE 
DVSTETILDNDEYRSVNQLETMQNGNEDVKAQIKHQLDYRYPYVNDTKKPSKQSVSELKR 
QYETEESGTSYERVRQYRIGFSTYERPKFLSEQGKRKANEIGTLMHTVMQHLPFKKERIS 
EVELHQYIDGLIDKHIIEADAKKDIRMDEIMTFINSELYSIIAEAEQVYRELPFWNQAL 
VDQLPQGDEDVSIIQGMIDLIFVKDGVHYFVDYKTDAFNRRRGMTDEEIGTQLKNKYKIQ 
MKYYQNTLQT I LNKE VKG YL YF FKFGTLQL 



GQ746 

MKFLSFKYNDKTSYGVKVKREDAWDLTQVFADFAEGDFHPKTLLAGLQQNHTLDFQEQV 
RKAWAAEDSGKAEDYKISFNDIEFLPPVTPPNNVIAFGRNYKDHAN^ 
KAAS ~ 



LOCUS 82 



G1333 

SGTGFIVGKNTIVTNKHWAGMEIGAHIIAHPNGEYNNGGFYKVKKIVRYSGQEDIAILH 
VEDKAVHPKNRNFKDYTGILKIASEAKENERISIVGYPEPYINKFQMYESTGKVLSVKGN 
MIITDAFVEPGNSGSAVFNSKYEWGVHFGGNGPGNKSTKGYGVYFSPEIKKFIADNTDK 



G1334 

MNKNI 1 1 KS I AALT ILTSI TGVGTTMVEGI QQTAKAENTVKQ I TNTNVAPYS 

GVTWMGAGTG FWGNHT 1 1 TNKHVT YHMKVGDE I KAH PNGFYNNGGGLYKVTKI VP YPGK 
EDIAWQVEEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLSVNGNIVSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKF 
IADNLDK " 



LOCUS 83 



G2364 

MNMKKKEKHAIRKKSIGVASVLVGTLIGFGLLSSKEADASENSVTQSDSASNESKSbnDSSSV 

SAAPKTDD ' 

TNVSDTKTSSNTNNGETSVAQNPAQQETTQSSSTNATTEETPVTGEATTTTTNQANTPATTQ 
SSNTNAEE 

LVNQTSNETTFNDTNTVSSVNSPQNSTNAENVSTTQDTSTEATPSNNESAPQSTDASNKDW 

NQAVNTSA 

PRMRAFSIJ^VAADAPAAGTDITNQLTNVm 

DTFKITVP 

KELNLNGVTSTAKVPPIMAGDQVLANGVIDSDGNVIYTFTDYVNTKDDVKATLTMPAYIDPE 
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NVKKTGNV 

TLATGI GSTTANKTVLVD YE KYGKF YNLS I KGT I DQ I DKTNNT YRQT I YVNP SGDNVI APVL 

TGNLKPNT 

DSNALIDQQNTSIKVYKVDNAADLSESYFWPENFEDVTNSVNITFPNPNQYKVEFNTPDDQ 

ITTPYIW 

VNGHID 



LOCUS 84 



G2820 

MNMKKKEKHAIRKXSIGVASVLVGTLIGFGLLSSKEADASENSVTQSDSASNESKSNDSSSV 

SAAPKTDD 

TNVSDTKTSSNTNNGETSVAQNPAQQETTQSSSTNATTEETPVTGEATTTTTNQANTPATTQ 

SSNTNAEE . 

LWQTSNETTFNDTNTVSSWSPQNSTNAENVSTTQDTSTEATPSNNESAPQSTDASNKDVV 

NQAVNTSA 

PRMRAFSLAAVAADAPAAGTDITNQLTNVTVGIDSGTTVYPHQAGYVKLNYGFSVPNSAVKG 

DTFKITVP 

KELNLNGWSTAKVPPI^GDQVLANGVIDSDGNVIYTFTDYWTKDDVKATLTMP 

NVKKTGNV 

TLATG I GSTTANKTVLVD YE KYGKF YNLS I KGT IDQ I DKTNNT YRQT I YVNP SGDNVI APVL 

TGNLKPNT 

DSNALIDQQNTSIK^KVDNAADLSESYFVNPENFEDVTNSVNITFPNPNQYKVEFNTPDDQ 

ITTPYIW 

VNGHID 



LOCUS 85 



>G0455_STAAU8325, UNDEFINED PRODUCT 416425:417609 REVERSE 

MW:43472 

RYLHQHPELSFHEDETAKYIAEFYKGKDVEVETNVGP 

RGI KVT I D SGKPGKTLAI RAD FDAL P I TEDTGLS FASQNKGVMHACGHD AHTAYMLVLAE 
TLAEMKDSFTGKVVVIHQPAEEVPPGGAKTMIENGVLDGVDH^ 

PGWQTGRAFFKLKVQGKGGHGSSPHMANDAIVAGSYFVTALQTVVSRRLSPFETGVVTI 
GS FDGKGQ FNV I KD WE I EGDVRGLTDAT KAT I E KE I KRL S KGLE DM YGVTCTLE YNDD Y 
PALYNDP 



LOCUS 86 



>G2379_STAAU83 25, UNDEFINED PRODUCT 2264977:2265987 REVERSE 

MW:37179 

GSTMACVS EAI HLL PYNVFFVPARGGLGENV 

VFQANT I AASMAQQAGG YYTTM YVPDNVSETT YNTLLLE P S VI NTLDKI KQANVI LHG I G 
DALKMAHRRQSPEKVIEQLQHHQAVGEAFGYYFDTQGQIVHKVKTIGLQLEDLESKDFIF 
AVAGGKSKGEAI KAYLTI APKNTVLITDEAAAKI ILE 



>G2378_STAAU8325, UNDEFINED PRODUCT 2263914:2264921 REVERSE 
MW:36281 
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MAVKVAINGFGRI GRLAFRR I QEVEGLE WAVNDLTDDDMIiAHLLKYDTMQGRFTGE VE V 
VDGGFR VNGKE VKS F S E PDAS KL PWKDLN I D WLE CTG F YTDKD KAQAH I EAGAKKVL I S 
AP ATGDLKT I VFNTNHQE LDGS ETWS GAS CTTNS LA P VAKVLNDD FGL VEGLMTT I HAY 



LOCUS 8 7 



>G1472_STAAU8325, UNDEFINED PRODUCT 1435745:1436533 REVERSE 

MW:30166 

DNFKKQPHHLIYEELLQQGITLGITTRGDGLSDYPKNAFNMARYIDDR 



LOCUS 8 8 



>G2206_STAAU83 25, UNDEFINED PRODUCT 2093451 : 2094926 REVERSE 

MW:55558 . _ 

VILALPMFILLTFYLQP 

LVRYIFERIVMAVIVIIGVIVSVFTILYFSPLDAAYSILGQNATKAQIHQFNVLHHLNEP 
YFIQLWDTI KGVFTFDLGTTYKGNEWTKAVGERI PITI I VAVIiALMVALI IAIPIGI I S 
AMKRNSWLDITLMIIALIGLSIPSFWQGLLFILAFSLKLDILPPSYMPEHPISLILPVLV 
I GTS IAAS'ITRMTRSSVLEVMRSDYVLTAYAKGLSTTQWIKHILKNAI I PI VTLVGLLV 
AELLGGSAVTEQVFNINGI GRYI VQKQLI PD I P AVMGGWY I S I VI SLANLI IDI FYALI 
DPKLRSEINERK 



>G22 05_STAAU8325 / UNDEFINED PRODUCT 2092282:2093451 REVERSE 

MW:43439 ; . 

VRHMAQLNS KI ASLKLFAS YA I ATYILVI LTSALNLFKGYVADTF YI AETLLI VLT 1 1 L I 
IILTTEQTWKHHDLWRRIVEVLLLLMTLTGNVFTLLMFVSIRRYQRTSQIHSYNGWESFI 
RKTTRHRIAI IGLLILVYMLTLS IVSQFTFDTTLATKNQFNALLHGPSLAYPFGTDDFGR 
DLFTRWVGTKLTFS I S 1 1 S WI AVI FGVLLGTI AGYFNHIDNLIMRILDWFAI PSLLL 
AVAI IASFGAS I PNLI I ALS IGNI PS FARTMRASVLE I KRMEYVDAARITGENTWNI I WR 
YILPNAIAPMiVRFSLNIGVWLTTSSLSFLGLGVAPDVAEWGNILRTGSNYLETHSNLA 
I VPGVC I M FWLAFNF I GDAVRDALD PR I H 



>G2204_STAAU8325, UNDEFINED PRODUCT 2090490:2092262 REVERSE 

MW:66992 

VKKI ISIAI IVLALVLSGCGVPTKSEVAQICSSKVEVKGERPTIHFLGQASYENDMNIVKD 
QLENAGFNVKMN I Q PD YGS YRTQRQAGN YD I Q I DP WMT VFGD PNYAMTAL F S S TGS NS LL 
KDKHVDQLLNKASTQNEADVKQTYKQIEDEWFDKGYMAPLYGSKKNLVYDNKVLDKNSV 
GLPNSRALIWQQFDYNNSRERDTRPLVMTQQDGEIPTLDPIRSIAPSVYSINMNMYTRLL 
LLDENDHLTTKGSLSHDYAWKDNKAFYFLLRDDDYFAKVVNGQARNTGERVSAEDVKFS 
LDRARDKKSVPNNNI^ 

TTDGQKVNNKDGIYQIVKITTDQSMPREVNYLTHSSAGILSKKFVNQVNQEYPKGYGDSS 
TIPANSDGKNALYASGAYIMTQKNAYQATFQRNPGFNETEKGSYGPAKIKNITLKFNGDP 
NNALSELRNHS IDMLADVNQKHFDLI KSDKNLS I IRKNGRKSVFLMLNI KKG I FKTHPNL 
RQAWNAIDQDQF I KFYRGDKFKIASPI TPLVDTGNEQRQDLEKVEKAINQ 



>G2203_STAAU8325 / UNDEFINED PRODUCT 2088446:2090449 REVERSE 
MW:74694 

WVINLND KQTKTS KEGL I S VSHPLAAKI GKDVLDQGGNAMDAVI AI QLALNWE PFASG I 
GGGGYLLYYEQSTGSITAFDARETAPEHVDKQFYLDDSGEYKSFFDMTTHGKTVAVPAIP 
KLFDYIHKRYAKLSLEDLINPAIELAIEGHAANWATEKYSRQQHARLTKYHETAQVFTHE 
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NQYWREGDWI VQPE LGKTFQ I LREQGFNAF YKGD I AKQLVNVVKACGGT I TLED 



LOCUS 8 9 

>G0815_STAAU8325 / UNDEFINED PRODUCT 808746:808916 REVERSE 

MW:6481 

VI SANLI S IGSQVSTKDQLLLPRMRYGNAYNMSAKAIHIHNDNQLNTAI 



>G0816_STAAU83 25, UNDEFINED PRODUCT 807493:808986 FORWARD 

MW:56448 

RIAVLSWLSLCICIALALILYALPYLILGSNNWSFVLTWLPIEIKIiALITTLIAL 

FSTL I VILLFLHTKI TKT 



>G0817_STAAU8325, UNDEFINED PRODUCT 809084:809941 REVERSE 

MW:31551 

VFIMS KI FVTGATGL IGI KLVQRLKEEGHEVAGFTTSENGQQKIAAVNVKAYIGDI LKAD 
TIDQAIiADFKPEI I INQITDLKNVDMAANTKVRIEGSKNLIDAAKKHDVKKVIAQS IAFM 
YEPGEGLANEETSLDFNSTGDRKVTVDGWGLEEETARMDEYVVLRFGWLYGPGTWYGKD 
GM I YNQFMDGQVTLS DGVTS FVHLDDAVETS I QAI HFENG I YNVADDAPVKGSEFAE W YK 
EQLGVEPNIDIQPAQPFERGVSNEKFKAQGGTLIYQTWKDGMNPIK 

>G0818_STAAU8325, UNDEFINED PRODUCT 810088:810282 FORWARD 
MW:7657 _j 

MTNLNYDEDQSRKTAPRSFQFESTLLLFFIYYISIL 

VAD.FL : 



LOCUS 92 

>G23 78_STAAU832 5, UNDEFINED PRODUCT 2263914:2264921 REVERSE 

MW-.36281 __ 

MAVKVAINGFGRIGRIAFRRIQEVEGLEWAVNDLTDDDM]^LLKYDTMQGRFTGEVEV 
VDGGFRVNGKE VKS F S E PDAS KL P WKD LN I D WLE CTGF YTDKDKAQAH I E AGAKKVL I S 
APATGDLKT I VFNTNHQELDGS ETWSGAS CTTNSLAPVAICVLNDD FGLVEGLMTT I HAY 
T ^ ^ 



>G2379_STAAU8325 / UNDEFINED PRODUCT 2264977:2265987 REVERSE 

MW:37179 

GSTMACV S EAI HLL P YNVFFVPARGGLGENV 

VFQANTIAASMAQQAGGYYTTMYVPDNVSETTYNTLLLEPSVINTLDKIKQANVILHGIG 
DAL KMAHRRQS PEKV I EQLQHHQAVGEAFG Y YFDTQGQ I VHKVKT I GLQLEDLES KDF I F 
AVAGGKSKGEAI KAYLTI APKNTVL I TDEAAAKI ILE 



LOCUS 93 

>G2768_STAAU8325 / UNDEFINED PRODUCT 2648049:2649509 FORWARD 

MW:52382 

AIYQNKDGHLKRTLRVRDFLALGVGTIVSTSIFTLPGIVAA 

EHAG PAVALS FLLAA I VAGLVAFT YAEMAAAM P FAGS AY S WVNVLFGE F FGWVAGWALLA 
EYFIAVAFVASGFSANLRGLVKPIGIELPAALSNPFGTNGGFIDIIAAIVILLTALLLSR 
GMSEAARMENILVILK^^IILFVIVGLTAINVSNYVPFIPEHKVTATGDFGGWQGIYAG" 
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VSMIFLAYIGFPSIAAN5AEALDPQKTMPRGILGSLSVAIVLFIAVALVLVGMFHYSQYA 
NNAEPVGWALRQSGHGWAAIVQAI S VI GMFTAL I GMMLAGS RLLYS 



LOCUS 94 



>G2374_STAAU8325, UNDEFINED PRODUCT 2260182:2261696 REVERSE 

MW:56424 

MAKKPTAL 1 1 LDG FANRE S EHGNAVKLANKPNF 

>G2375_STAAU8325, UNDEFINED PRODUCT 2261702:2262559 REVERSE 

MW:30982 _ ; 

DQLKSWIAYEPIWAIGTGKSSTSEDANEMCAFVRQTIADLSSKEVSEA 

TRI QYGGS VKPNN I KEYMAQTD I DGALVGGASLKVED FVQLLEGAK 



LOCUS 95 ; ; 

>G2535_STAAU83 25, UNDEFINED PRODUCT 2417067:2417516 FORWARD 

MW:16668 

I LNF I FS FLASMFFCVI FDAPRKLYL S CGFVGTCGWMVYTLF FNGFNVHT I Y S S F FG 
SLALGLLSHYMARKQKEPAI I FWTGI IPLVPGGLAYDATKNLVLLNFSTAINTMLEVTL 
I AGAI ALGLL FADQ I S KL I VSGFVKS FKRL 



>G253 7_STAAU832 5, UNDEFINED PRODUCT 2417664:2419181 REVERSE 

MW:55776 

LGIEYLRGEFLFMEKKNKQIDRGDLKQNLSEKFVWAIAYGSCIGWGAFILPGDWIKQSGP 
IAASIGIVIGALLMILIAVSYGALVERFPVSGGAFAFSFLSFGRYVSFFSSWFLTFGYVC 
VVALNATAFSLLVKFLLPDVLNNGKLYTIAGWDVYITEI 1 I ATVLLLVFMLVT IRGAS VS~ 
GSLQYYFOTAMVIWLLMFFGSFFGNNFALSNLQPLAEPSKGWLVSIWIVSVAPWAYVG 
FDN I PQT AE E FNF APNKT F KL IVY S LLAAS LT YWM I L YTGW LS T S HQ S LNGQ LWLTGAV 
TQTAFGYIGLGVLAIAIMMGIFTGLNGFLMSSSRLLFSMGRSGIMPTMFSKLHSKYKTPY 
VAIIFLVGVSLIAPWLGRTALTWIVDMSSTGVSIAYFITCLSAAKLFSYNKQSNTYAPVY 
KTFAI IGS FVS FI FLALLLVPGS PAALTAPS YIALLGWL I IGLI FFVI RYPKLKNMDNDE 
LSRLILNRSENEVDDMIEEPEKEKTK 



G2538? 



LOCUS 96 

>G2914_STAAU8325, UNDEFINED PRODUCT 2799733:2801715 FORWARD 

MW:74379 

DPTLRRVMNE I DKKPELRERF I TS DDAWDMMTS KTTV 
VIVPTHKPELVLDENVLNKANRKWIDH 



LOCUS 97 



>G0929_STAAU8325, UNDEFINED PRODUCT 926398:927756 FORWARD 

MW:50481 

IGIPFAAGLINFWLTAAASSCNSGIF 

S NS RML FGL S S QQQAP PNFS KTNKYGVPHVAI FAS S ALL L VAALLNYI F PD ATKVFT YVT 
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TI STVLFLWWGLI I IAYINYSRKNPDLHKNATYKLLGGKYMGYLIFVFFI FVFGLLF IN 
VDTRRAI YFI PIWFILLAFMYLRYKRIAAKSNK 



>G0 930_STAAU8325, UNDEFINED PRODUCT 927795:928619 REVERSE 

MW:32642 ; [ ._ 

MRMKEDHMKNGQLKPGYNLQIATNSQFVLSYDLFQNPTDTRTLIPFLTMIQNTFGYLPEY 
IVADAGYGSEQNYMAIIDDFNKTPLITYGMFIKDKTRKFKSGIFNTQNWKYDELNNEFIC 
PNNKRIGFKRYAYRNDRYGFKRDFKLYECDDCSSCSLRHQCMKPNSKSNKKIMKNYNWEY 
FKVQINQKLSEPETKITIYgQRKIDVEPAFGFMKAILGFTRMSVRGINKVKREI^FVLM^ 
NIRKIAAQRAVHYKIHIKKADFYQIINRNQLFYIA 

>G0931_STAAU8325, UNDEFINED PRODUCT 928619:929443 REVERSE ~ 
MW:32667 

MYKIYNMTQLTLPIETSVRIPQNDISRYVNEIVETIPDSEFDEFRHHRGATSYHPKMMLK 
IILYAYTQSVFSGRRIEKLLHDSIRMMWIiAQDQTPSYKTINRFRVNPNTDALIESLFIQF 
HSQCLKQNLI DNNS I F IDGTKVEANANRYTFVWKKS IQNHE S KLNENSKTLYRDLVEEKI 
IPEIKEDGDSDLTIEEIDLIGSHLDKEIEDLNHSIENEDCAQIRKQTRKKITEIKKFKKK 
FDD YSERKNKYEEQKS I LKDRNS FSKTDL I MMQLL 

>G0932_STAAU8325, UNDEFINED PRODUCT 930087:931841 REVERSE " 

MW:63103 

SWGTTLVAETVKDLEGKDLSDKVIVTNSIDETFVPYVEKALGLITEENGITSPS 

AIVGLEKGI PTWGVEKAVKNI SNNMLVTIDAAQGKI FEGYANVL 



LOCUS 98 m 

>G2804_STAAU8325, UNDEFINED PRODUCT 2682166:2682924 REVERSE 

MW:29096 

MAYISIiNYHSPTIGMHQNLTVILPEDQSFFNSDTTVKPIiKTLMLLHGLSSDETTYMRYTS 

IERYANEHKLAVIMPNVD 

>G2805_STAAU8325 / UNDEFINED PRODUCT 2 683 043:2685673 REVERSE 

MW: 93 576 

DQTVPQEANSQVDNKTTNDANSIATNSELKNSQTLDLPQSSPQTIS 

NAQGTS KPS VRTRAVRS LAVAE PVWAADAKGTNVNDKVTASNFKLEKTTFD PNQSGNTF 

MAANFTVTDKVKS GD YFTAKLPD S LTGNGDVD YSNSNNTMP I AD I KSTNGD WAKAT YD I 

LTKTYTFVFTDYVNNKENINGQFSLPLFTDRAKAPKSGTYDANINIADEMFNNKITYNYS 

SPIAGIDKPNGANISSQIIGVDTASGQNTYKQTVFVNPKQRVLGNTWVYIKGYQDKIEES 

SGKVSATDTKIjRIFEVNDTSKLSDSYYADPNDSNLKEVTDQFKNRIYYEHPNVASIKFGD 

I TKT YWL VEGHYDNTGKNLKTQVI QE NVD PVTNRDYS I FGWNNENWRYGGGS ADGD S A 

VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSPSDSGS 

DSDSESDSDSDSDSDSDSDSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS" 

DSDSDSDSDSDSDSDSDSDSDSDSRVTPPNNEQKAPSNPKGEVNHSNKVSKQHKTDALPE" 

TGDKS ENTNATL FGAMMALLG S LLL FR KRKQDHKE KA 



LOCUS 99 

>G2284_STAAU83 25, UNDEFINED PRODUCT 21823 3 0:21833 07 REVERSE 

MW:37252 m 

VEDLERVLI TGGAGF IGSHLVDDLQQDYDVYVLDNYRTGKRENI KS LADDHVFELD I REY 
DAVEQIMKTYQFDYVIHLAALVSVAESVEKPILSQEINWATLRLLEIIK 
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>G2285_STAAU8325, UNDEFINED PRODUCT 2183380:2183499 REVERSE 

MW:4917 

MHQLKALLVLTHPRYYKTSQKHHYLIYLNKNSQSYLILFL 

>G2286_STAAU8325, UNDEFINED PRODUCT 2183646:2184428 REVERSE 

MW:27575 

IFMTNNKVALVTGGAQGIGFKIAERLVEDGFKVAVVDFNEEGAKAAALKLSSDGTKAIA 

I KAD VSNRDDVFNAVRQTAAQ FGD FHVMVNNAGLG PTT P I DT I TEE QFKTVYGVNVAGVL 
WGIQAAHEQFKKFNHGGKIINATSQAGVEGNPGLSLYCSTKFAVRGLTQVAAQDIiASSGI 
TVNAFAPGI VQTPMMES IAVATAEEAGKPEAWGWEQFTSQIALGRVSQPEDVSNWS FLA 
GKDSDYITGQTI IVDGGMRFR 



LOCUS 100 



>G1465_STAAU83 25, UNDEFINED PRODUCT 1429687:1432446 REVERSE 

MW:105241 

VKKMDYKETLLMPKTDFPMRGGLPNKEPQIQEKWDAEDQYHKALEKNKGNETFILHDGPP 
YANGNLHMGHALNKI LKDF I VRYKTMQGF YAP YVPGWDTHGLP I EQALTKKGVDRKKM S T 
AEFREKCKEFALEQIELQKKDFRRLGVRGDFNDPYITLKPEYEAAQIRIFGEMADKGLIY 
KGKKPVYW S P S S E S SLAE AE I E YHDKRS AS I YVAFDVKDDKGWDAD AKF 1 1 WTTT PWT I 
PSWAITVHPELKYGQYNWGEKYIIAEALSDAVAEALDWDKASIKLEKEYTGKELEYVV 
AQHP FLDRE S LVINGDHVTTDAGTGCVHTAPGHGEDDYI VGQKYE L P VI S P I DDKGVFTE 
EGGQFEGMFYDKANKAVTDLLTEKGALLKLDFITHSYPHDWRTKKPVIFRATPQWFASIS 
KVRQDILDAIENTNFK^WGKTRIYNI^DRGEWISRQRWGVPLPVFYAENGEIIMTK 
ETVNHVADLFAEHGSNIWFEREAKDLLPEGFTHPGSPNGTFTKETDIMDVWFDSGSSHRG 
VLETRPELSFPADMYLEGSDQYRGWFNSSITTSVATRGVSPYKFLLSHGFWIDGEGKKMS 
KSLGNVIVPDQWKQKGADIARLWSSTDYIiADVRISDEILKQTSDVYRKIRNTLRFMLG 
NIND FNPDTD SIPES ELLE VDRYLLNRLRE FT AS T I NNYENFDYLN I YQEVQNF INVELS 
NFYLDYGKDILYIEQRDSHIRRSMQTVLYQILVDMTKLLAPILVHTAEEVWSHTPHVKEE 
SVHLiADM P KWEVD 



LOCUS 101 (GF7) 

>G1243_STAAU8325, UNDEFINED PRODUCT 1200372:1201841 FORWARD 

MW:54782 , 

DQVQGSLE 1 1 YSLQEELKEITGMDEVTLQPAAGAHGEWTALMIFKAYHENNGEGHRDEVIVP 

DSAHGTNPASA 

SFAGFKSVTVKSNERGEVDIDDLK^VWENTAAIMLTNPNTLGIFEKNIMEIREIVHNAG 
GLLYYDGANLNAIMDKVRPGDMGFDAVHLNLHKTFTGPHGGGGPGSGPVGWKELASYLP 
KPMVI I<DGDKFKYDNDI KNS IGRVKPFYGNFGI YLRAYTYIRTMGATGLI_VSEAAVLNA 
I^IKARLSKHFEIPYKQYCKHEFVLSGVRQKEFGVRTLDMAKRLLDFGVHPPTIYFPLN^ 
EEGMM I E PTETE S KETLDYF I DTL I S I AEEAKNDPDKVLEAPHTTVI DRLDEATAARKP I 
LKFENLKQEK 



LCOUS 102 . 

>G2529 FRG_STAAU8325, UNDEFINED PRODUCT 2410504:2411484 

REVERSE MW: 36804 

L I KSGKARAHTNI AL I KYWGKKDEAL 1 1 PMNNS I S VTLEKF YTETKVTFNDQLTQD 



>G2530 STAAU8325 , UNDEFINED PRODUCT 2411492 : 2412409 REVERSE 
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MW:32919 _____ 

MTRKGYGESTGKIILIGEHAVTFGEPAIAVPFNAGKIKVLIEALESGNYSSIKSDVYDGM 

L YDAPDHLK5 L VNRFVE LNNI TE PLAVT I QTNL P P S RGLGS S AAVAVAFVRAS YD FLGKS 
LTKEELIEKANWAEQIAHGKPSGIDTQTIVSGKPWFQKGHAETLKTLSLDGYMWIDTG 
VKGSTRQAVEDVHKLCEDPQYMSHVKHIGKLVLRASDVIEHHNFEAIiADIFNECHADLKA 
LTVSHDKIEQLMKIGKENGAIAGKLTGAGRGGSMLLIAKDLPTAKNIVKAVEKAGAAHTW 
IENLGG 

>G2531 FRG_STAAU8325, UNDEFINED PRODUCT 2412999:2413832 ~~ 

REVERSE MW: 31735 ' 

NAIVRNSGGLGWLDQGVLNISLMFKGQTETTIDEAFTV 

MYLLISKMFENENVDIDTMEIEHSYCPGKFDLSIDGKKFAGISQRRWGGIAVQIYLCVE 
GSGSERALMMQTFYEHALKGEVTKFKYPEIEPSCMASLETLLNKTITVQDVMFLLLYAIK 
DLGGVLNMTPITQEEWQRYDTYFDKMIERNKKMIDQMQ 



LOCUS 103 (GF11) 

>G2235 FRG_STAAU8325 f UNDEFINED PRODUCT 2133494:2134471 

REVERSE MW:3 6941 

VTMKRLS IIVIIGIFI ITGCDWQRTSKERSKNAQNQQVIKIGYLPITHSANLMMTKKLLS 
QYNHPKYKLELVKFNNWPDLMDALNSGRIDGASTL 

VIMGQKGMHLNEFNNNGDDYHFGIPHRYSTHYLLLEELRKQLKIKPGHFSYHEMSPAEMP 
AALSEHRITGYSVAEPFGALGEKLGKGKTLKHGDDVIPDAYCCVLVLRGELLDQHKDVAQ 
AFVQDYKKSGFKMND _____ 



>G223 6_STAAU8 3 25, UNDEFINED PRODUCT 2134482:213 5219 REVERSE 

MW:28095 

MIKIQQLQHHFGSHKVIHNFNLDISKGEIVTFIGKSGCGKSTLLNIIGGFIHPSSGRVII 
DNEIKQQPSPDCLMLFQHHNLLPWKTINDNIRIGLQQKISDEEINAQLKLVDLEDRGKHF 
PEQLSGGMKQRVALCRAHVHKPNVILMDEPLGALDAFTRYKLQDQLVQLKHKTQSTIILV 
THDIDEAIYLSDRIVLLGEGCNIISQYEITASHPRSRNDSHLLKIRNEIMETFALNHHQV 
EPEYYL 



LOCUS 104 (GF12) , 

>G2828 FRG_STAAU8325, UNDEFINED PRODUCT 2715541:2717115 

REVERSE MW: 59929 

VKMMPRKFRVLQIGGDDLEPIFQHKKGVSWDYFDIGLFEFDSGYVEAIEAIVEAEGRFDF 
IYIQAPYSETLTNLLQMISEPYNTYVDESFWSVEYEQDENVQKYWQPLHYRNIEERNNK 
LEAVSFSGQ YGDKVS PKLALVHPNFKGDVVYQGNSELTLSGEFGKE FKP I ASWQNNLVYD 
KDKVIQIWPEFDIDGAVELQYTFRLIQTGADGALIEQIVLTDDMLDSPLEIPAKPFDAYI 
SVTVKARGNGTVHLGPIHKRWSRLDMGQFLLGGSRFVDSQRQEFIYYFHPGDMKPPLNVY 
FSGYRTAEGFEGYYMMKRMNAPFLLIGD ___ 

>G2829 FRG_STAAU8325, UNDEFINED PRODUCT 2717099:2718649 
REVERSE MW: 61259 

DQDD 1 1 AVKT I HAEHDWEALRTLRLVI DM S KE PDL YLQ I S AI SAG I PQ I NGQQTD YVS D YD 
NGRI INTVDELDDALNYYLFYLKNWNYAYAYSLKL IDAYAS KNI INQLDELI EGENDAT 



LOCUS 105 (E18) 



>G2 912 FRG STAAU8325, UNDEFINED PRODUCT 2 7 97518:2798504 
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FORWARD MW: 37832 

SKSYDERFTPDEWAYQQHQGNKFKEHFDLNCYLTLLDVLDSHNIDRGRTDVTHVFKNLETK 
VLTMGFIDDLLYPDD 



LOCUS 106 (E101) 



>G1083 FRG_STAAU832 5, UNDEFINED PRODUCT 1057165:1058778 

REVERSE MW: 57 664 

PRE KLQERLAKLAGGVAVI KVGAAS ETELKERKLRI EDALNSTRAAVE EGI VAGGGTALVNV 
YQKVSEIEAEGDIETGVNIVLKALTAPVRQIAENAGLEGSVIVERLKNAEPGVGFNAATN 
EWVNMLE ' 



LOCUS 107 (E110) 



>G0975_STAAU8325, UNDEFINED PRODUCT 975981:977042 REVERSE 

MW:40300 

MKLQTTYPSNNYPIYVEHGAIDHISTYIDQFDQSFILIDEHVNQYFADKFDDILSYENVH 
KVI I PAGEKTKTFEQYQETLEYILSHHVTRNTAI IAVGGGATGDFAGFIAATLLRGVHFI 
QVPTTILAHDSSVGGKVGINSKQGKNLIGAFYRPTAVIYDLVFLKTLPFEQILSGYAEVY 
KHALLNGESATQDIEQHFKDREILQSLNGMDKYIAKGIETKLDIVIADEKEQGVRKFLNL 
GHTFGHAVEYYHKIPHGHAV^GIIYQFIVANALFDSKHDINHYIQYLIQLGYPLDMITD 
LDFETLYQYMLSDKKNDKQGVQMVLIRQFGDIWQHVDQLTLQHACEQLKTYFK 



LOCUS 108 (E125) 



>G2 809_STAAU8325 / UNDEFINED PRODUCT 26893 08:2690324 REVERSE 
MW: 38103 

VKIMTEIQKPYDLKGRSLLKESDFTKAEFEGLIDFAITLKEYKKNGIKHHYLSGKNIALL 
FEKNSTRTRAAFTVASIDLGAHPEFLGKNDIQLGKKESVEDTAKVLGRMFDGIEFRGFSQ 
QAVEDIAKFSGVPVWNGLTDDWHPTQMLADFMTIKENFGYLEGINLTYVGDGRNNIAHSL 
MVAGAMLGVNVR I CT PKS LNPKEA YVD I AKEKAS Q YGGS VM I TDNI AEAVENTDA I YTD V 
WVSMGEESEFEQRINLLKDYQVNQQMFDLTGKDSTIFLHCLPAFHDTNTLYGQEIYEKYG 
LAEMEVTDQI FRSEHSKVFDQAENRMHTI KAVMAATLGS 



>G2810_STAAU8325, UNDEFINED PRODUCT 2690351:2691583 REVERSE 

MW:46915 _____ 

DRDCPFNIEGGDELVLSKBVLAIGVSERTSAQAIEKLARRIFENPQATFKKVVAIEIPTSRT 
FMHLDTVFTM I D YDKFTMHS AI LKAEGNMNI F 1 1 E YDDVNKD I AI KQS SHLKDTLEDVLGID 
DIQFIPTGNGDVIDGAREQWNDGSNTLCIRPGWVTYDRNYVSNDLLRQKGIKVIEISGSEL 
VRGRGGPRCMSQPLFREDI __ 



LOCUS 109 (F101) 

>G1098 FRG_STAAU8325, UNDEFINED PRODUCT 10683 60:1069841 

REVERSE MW: 57928 

MTEWTREERYQRIEDVDTEYFKTLKQQVDQSKFRQQFHIQPETGLLNDPNGLIFYKGKYY 
VSHQWFPLGAVHGLKYWYNYTSDDLINFKAEGPILNPDTKYDSHGVYSGSAFEYNGHLYY 
MYTGNHRDNHWQRHASQMIARLKEDGSVEKFPKPVISQQPEGYTSHFRDPKVFKYDEKYY 
AIIGAQNNDQQGRLLLYNTEDIINWHYLGEINTELDDFGYMWECPDYFNVDNQDVILICP 
QGI 
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>G1099_STAAU8325, UNDEFINED PRODUCT 1069993:1070940 REVERSE 

MW:35500 . 

MKNI SDIAKLAGVSKSTVSRFLNNGSVSKKTSEKLTRI IAEHDYQPNQFAQSLRARQTHL 

IGAI I PRMNS YAVDET I KGIAKQCQKYESQL ILNYTGLNIEAE IQALETLARSKVDGIVL 

MATDITERHIEVINKMNVPIVIVGQQHEQLHSIVHDDYKAGQIIGEWIGQQGYQQVEVFS 

VSEKD I AVG I HRKRGLLDQLAKYQI KPNI HETNFT YVEAQKDVANVLENVEQVDAWGAT 

DTIALAAYKTYYSDKKDVMKPHQIYGFGGDPMTQ 

LKKQDMPYSVTVDVNI 



>G1100_STAAU8325, UNDEFINED PRODUCT 1071126:1072409 REVERSE 

MW:46849 

LSDYYEKKGVVSMNLNDTIFMFLCTLLVWLMTPGLSLFYGGLVQSKNALNTVMQSMAAIV 

LVTFVWITVGFTISFGNGNLWFGNWEYTFLNHVGFATQEDISPHIPFALFMLFQMMFCTf 
AISILSGSIAEKMKFIPYLLFWIWTALVYSPVAH^ 

SGVSGLVLAIMIGKGNKHSESTPHNLIITLIGGIFWIGWYGFWGSAFTFDNIAMIAFT 
NTVI SAS AGAI GWLILEYI FKK.TT SLLGLLLGALAGLW I T P AAGYVT YL S AT IMALIGG 
ICCYIVINYI KVKL KYHDALD AFG I HG VGG 1 1 GAVL TAV FQS KKANPD I E NG F I YTGD IH~ 
I ILVQI LCVTAWI FS IVMTFI IAKVIKLITPLSVTEQSTNIGLDKIVHGEHAYFEGELN 
RFNKHIRY 

>G110l_STAAU8325 , UNDEFINED PRODUCT 1072584:10 72829 REVERSE 

MW:9040 . ; 

VIGKGEIIMIHELGWGMVCPFPLIEAQKKMATLQSGDELKIDFDCTQATEAIPNWAAEN 

G YP VTNYE Q I DNAS WTITIQKV 



LOCUS 110 (F113) 



>G1446_STAAU8325, UNDEFINED PRODUCT 1408055:1410469 REVERSE 

MW:92806 

VAIMIAKVIVDVASKSVDYKFDYI I PEQLESVIQPGVRVIVPFGPRTIQGYVMEVTAEPD 
AQLDVSKLKKIIEVKDIQPELTSELIALSEWMGSTHVIKRISMLEVMLPSAIKAKYKKAF 

RAVRVI EGYH PDE VLAKLE KVI KQ YDL YA YLS EEQHKT I FLTD I EDMGFS KS SLDGL I KK 
GYVEKYDAWERD 



LOCUS 111 



G2820 

>G2820_STAAU8325 / UNDEFINED PRODUCT 2704341:2706197 FORWARD 

MW:69253 ; 

MPKNKILIYLLSTTLVLPTLVSPTAYADTPQKDTTAKTTSHDSKKSNDDETSKDTTSKDI 

DKADKNNTSNQDNNDKKFKTIDDSTSDSNNIIDFIYKNLPQTNINQLLTKNKYDDNYSLT 

TLIQNLFNLNSDISDYEQPRNGEKSTNDSNKNSDNSIKNDTDTQSSKQDKADNQKAPKSN 

NTKPSTSNKQPNSPKPTQPNQSNSQPASDDKANQKSSSKDNQSMSDSALDSILDQYSEDA 

KKTQKPYASQSKKDKNEKSNTKNPQLPTQDELKHKSKPAQSFNNDWQK^ 

P S I SNNDD S GQ FNWD S KDTRQ FVKS I AKDAHRI GQDND I YAS VM I AQAI L E S DS GRS AL 

AKSPNHNLFGIKGAFEGNSVPFNTLEADGNQLYSINAGFRKYPSTKESLKDYSDLIKNGf 

DGNRTI YKPTWKSEADS YKDATSHLSKTYATDPNYAKKLNS I IKHYQLTQFDDERMPDLP" 

KYERSIKDYDDSSDEFKPFREVSDSMPYPHGQCTWYVYNRMKQFGTSISGDIiGDAHNWi^ 

RAQYRDYQVSHTPKRHAAWFEAGQFGADQHYGHVAFVEKVNSDGSIVISESNVKGLGir 

SHRTINAAAAEELSYITGK 
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G2821 



>G2821_STAAU8325, UNDEFINED PRODUCT 2706470:2707033 REVERSE 

MW:20989 _J 

SDDKHDF I IEQI LSRSCDIESVE SWKS SL 



LOCUS 112 



>G1905_STAAU8325, UNDEFINED PRODUCT 1786046:1787398 REVERSE 

MW:48776 

MKDEQLYYFEKSPVFKAMMHFSLPMMIGTLLSVIYGILNIYFIGFLEDSHMI SAISLTLP 
VFAILMGLGNLFGVGAGTYISRLLGAKDYSKSKFVSSFSIYGGIALGLIVIIiVTLPFSDQ 
IAAILGARGETLALTSNYLKVMFLSAPFVILFFILEQF 

>G1906_STAAU8325, UNDEFINED PRODUCT 17 87508:1787 924 REVERSE 

MW:16172 

QGHTLGYL YAHQQDGLTQND I AKALQRT 

GPWSNLLRNLERKKLIYRYVDAQDTRRKNIGLTTSGIKLVEAFTSIFDEMEQTLVSQLS 
EEENEQMKANLTKMLSSLQ 



LOCUS 113 



Gllll 

>G1111_STAAU8325, UNDEFINED PRODUCT 1083909:1085690 FORWARD 

MW:65093 u 

DPSEINKVIHVDLGIIADCKRFLECLNDKNVETIEHSDWVKHCQNNKQKHPFKLGEEDQVFC 
KPQQTIEYIGKITNGEAIVTTDVGQHQMWAAQFYPFKNHGQWVTSGGLGTMGFGIPSSIGAK 

LANPD KTWC FVGDGGFQ _____ 

MTNQEMALLPEYGLDVKIVLINNGTLGlvrVKQWQDKFFNQRFSHSVFNGQPDFMKMAEAYG 
VKGFL IDKPEQLEEQLDAAFAYQGPALI EVRI S PTEAVTPMVPSGKSNHEMEGL 



G1112 



>G1112__STAAU8325 / UNDEFINED PRODUCT 1085693:1085944 FORWARD 

MW:9621 ; 

MTRILKLQVADQVSTLNRITSAFVRLQYNIDTLHVTHSEQPGISNMEIQVDIQDDTSLHI 

L I KKLKQQ I NVLTVE C YDLVDNE A 



G1113 _____ 

>G1113_STAAU83 25 / UNDEFINED PRODUCT 1086069:108 7085 FORWARD 

MW:37588 

LEEFIMTT 



LOCUS 114 



G1542 



>G1542 STAAU8325, UNDEFINED PRODUCT 1495403:1497337 FORWARD 
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MW:72192 , 

APNSRPIDFEMKKKDGTQQFYHYASSVKPARVIFTDSKPEIELGLQSGQFWRKFEVYEGDKK 

LPIKLVSYDTVKDYAYIRFSVSNGTKAWIVSSTHFl^KE^ 
TEEDYKAEKLIAPYKKAKTLERQVYELNKIQDKLPEKLKAEYKKKL^^ 

EFQNVQPTNEKMTDLQDTKYWYESVENNE . m 

SMMDTFVKHPI KTGMLNGKKYIWM^ 

VEGKTLYDAIVKVHVKTIDYDGQYHWIVDKEAFTKANTDKSNKKEQQDNSAK^ 
PSKPTPSPVEKESQKQDSQKPDNKQLPSVEKENDAS5ESGKDKTPATKPTKGEVESSSTT 
PT KWS TTQNVAKP TTAS S KTT KD WQTS AG S S E AKD S APLQ KAN I KNTNDGHTQSQNNK 
NTQENKAKS L PQTGE ES NKDMTL PLMALLAL SSI VAFVL PRKRKN 



G1543 __ 

>G1543_STAAU8325 / UNDEFINED PRODUCT 1497540:1497668 REVERSE 

MW.-4973 

MAVPKRRTS KTRKNKRRTHFKI SVPGMTECPNCGRIQIITPCM 



G1544 

>G1544_STAAU83 25, UNDEFINED PRODUCT 1497751:1497846 REVERSE 

MW:3849 

M S LLNS KQQDDSE S RQVD PRLQKLQQL YDKEQ 



G1546 



>NONE, UNDEFINED PRODUCT 1497815:1498165 REVERSE MW: 12767 

DQDDVDEHYHIIKDGMVNLQDIVEDIVIIEKPMRAYSEQSDQMLTVGNGWEVIDEDQLDELA 

KQQATR 



LOCUS 115 



G2712 _____ - 

>NONE / UNDEFINED PRODUCT 2598712:2 601288 REVERSE MW: 94980 
ETVGDRYYNRTIIYTVYIiNYNVDFKRRQYTIx^ 

I PLATNAPKFDND I KMTGLE SLDTNKKIEKHFNQDSEKAQI RWFKTTKDDGI VOPNITK" 
DIKKTLDDIKKDDKHIDKISD 



G2713 



>G2713__STAAU8325, UNDEFINED PRODUCT 2601346:2601891 FORWARD 
MW:21879 - 

mketdlrviktkkalsssllqlleqqlfqtitvnqicdnalvhrttfykhfydkydlley 
lfnqltkdyfardisdrlnhpfqtmsdtinnkedlreiaefqeedaefnkvlknvcikW 
hndiknnrdrididsdipdnlifyiydsliegfihwikdekidwpgedidnifhrlinik" 

Ik '■ 



G2714 

>G2714_STAAU8325, UNDEFINED PRODUCT 2601974:260213 8 REVERSE 

MW:6456 _ . 

WWISIIMGIVIAIWSFKQLSQSHLDSGFIFFFIVYVLCISCFNSDKHDKNKKR 
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G2715 



>G2715_STAAU8325, UNDEFINED PRODUCT 2602253:2603800 REVERSE 

MW:57130 

GSRATGTRIYERSAWQEGQNFLKRVIAEMGGKDAIWDEN 

IDTDMAAEAIWSAFGFSGQKCSACSRAIVHKDVYDEVLEKSIKLTKELTLGNTVDNTYM 
GPVINKKQFDKIKNYIEIGKEEGKLEQGGGTDDSKGYFVEPTIISGLKSKDRIMQEEIFG 
PWGFVKVNDFDEAIEVANDTDYGLTGAVITNNRE 

GYHPFGGFKMSGTDAKTGS PDYLLHFLEQKWSEMF 



TABLE 9 DNA SEQUENCES STAPHYLOCOCCUS EPIDERMIDIS 



LOCUS 1: 



GATCGCCTTTACCTGAAACTGTTCCAGCCACTTGATTATATGTGCCCCAAGGTACTGTGTGT 
AATTTAACACCAGGTTTGACGTTGTATGTTTGATTGATTTTTACAGGTGATTTAGCTGTGTT 
GTAAATGACCT CAT CTTGTTTTAC CCAACCATAATTTGTAC CAGTATTATAATCACCAACAA 
GATAGAATTTTTTATCACCAAGTGTGGCAGCTTTCGTCACTGACAATGTACGTTGGATTTGA 
TTTGTTGTCTTTCCTTTAGTGTCATAAACTGTAGTATATAAGCCACTATTTTTTGCATTGAT 
TTGAGCAACACCACTATTGTTAGTCACTGTTAATTGGTTGTTTGTTGAAGGTTTAGTTGGAT 

TGCTAGGTTTAGATGCTGTAGTTAAGTAATATTTACTAATCCAACCAGATTTACC 

ATTCACTGTACCATAAAGATACGTTGCTTTATCAATTTGTTGCTGTTTAGTTGCTTTAAA 

TGTTTGATTTCCAGTACCAGATACTTTGCTAGCAACTTGTTTTGGTGTACCCCAAGGAAC 

TGTGTAAAGTGTTGACCCTGCTTTAACATTATATGTTTGATTCACTTTTACTGGTGCCTT 

AGCAGTGTTATAAACAACATCACCTTGTTTAACCCAACCGTATTTTTTACCGCTATTGTA 

GTCTTCAACTAAATAGAATTTGTTATTTCCTAATGTTGCAGTTTTAGTAACGGATAGAGT 

TTTTTGTACTTGATCAGTCTTATGACCTTTACTGTCATAAACAGTTGTATATAAGCCATT 

ATTTGTTGGTTTAATTTGAGCAACACCACGATTAGCAGACACAGTTAACTTATTATTAGT 

TCCTCCTGATGGTTTAGAAGGTTGTGACGGTTTTGTAGATGTTGTGCCCCAAGGTGCTAC 

TTGCTTCGTTTTAATTAAATATTTTTCATAAATTAAGTCATATAATTCTGCATAGCTATA 

ATTGTGACTTCTTAAATATTGGTGAGGGTCAGCGTGATCAGTACCTCCTAAGAAGTTAGA 

GATAGCAGCATGTGTCCAAACTGTTCCTCTTCCATCGTTTTCAGCGCTATCAGGTTTTAA 

ATTATAATATTGCAATTGCGTTGCAGCATAATCAGCGTAGTTGTTCATTGAACGTGCAAA 

TGAATCATAATCATGTGTATGGACGATTTCAACATTGATAAAACGTTGATTTCCATATGG 

ACCTGCACCCCAAGATAAGTAATCTGTCGGAGCTGTTTCTATAATTCTATTGCCATCAAC 

AAATGCGTGTACGAATGCATTTGTGTAATTACGTTTCATGAAAGCAATCTCGCCATCGAT 

TGTTGAGTTATCATTTGCAGTATCATGAACAACGATACCTTCAGGACGTCCCACACCGTT 

TCTATAGCCATATTTAGGGAAATATGACGTATAATCTTCTTCAATTCTTGGTGCTTTCAT 

ATTCTTTTTACGAATATAGTTATTTATTGAAGAATTAACCTTTGGTGTATATTTCGGTAA 

TGATGATGTTTTTTGACTAGATACAGAATAAACTGTTCTCGGTTGAGCAGTTGCACTAAA 

TGGGGTGAATTGCTTTGTATCTATAGTCGCTTGATTAGATGCCGTTTCTTTTTTTACAGT 

ATTAGTTGTTACACGTTGAGCTGGTTCTTTATATTTATATGAAGTAGTTTGTTTAGATGT 

AGCATTCACATTGTTTAATGAGATAGGCTCTAAATGGTCTGTTGAGCTATCATCGTCTTC 

ATCATCGTAATCAAAATTATAACCAGATGCGTTTGTATTTGATACTTTAGGTGTAGCAGT 

TTCATTTTGTTCAGAAGTTACTTGCTGACTTTTTTGTTGGCTTTCATTATCATTAGAAGC 

AGTTTGAGTTTCAATTGCTTGATTTTCGGAAGGTTGACTTGCAGTCATCTTCTTGTCTTG 

TTGTTCATTATTTGCGTTAGCTCCTAAATCTTTCTCATTTTCTTTTGCTACAGATTGTGT 

CTCCTGTAATTGATTTGTATCAGTGGATGTTTTATCTTCTTGTGTCAAATCATTTGTTTC 

TTCTTGTTGATTTTTTGTAACAGAATTCGTTTGATTTTGATTCGCATCATCTGTTGATAA 

AGATTGTTGCTTTTGATTTGATGAAATTTCATTATAAGTACTCATTTCATCTAATGATGC 

ATCATATGTAGTACTTTGTGTGTCTTGTTTAGGTTGAACTTGGGTAGGGTCTTGATATGT 

TTGTGTACCAGATACATTTGTAGTTGATTGTGTAACTTCGCTTTTAGCTTTTTCTGCTTG 
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TTTGAGGGCAGTTTGATC 



LOCUS 2: 



GAT CATAT ATTATGACGTAACCTT CAT CATCTATTT CAGCTATAT CT C CAGT 

TTGAAAATACCCATCATTATCAAATGTGTCTTTTAAATATTTGGGATATAAATAACCATT 

CATCACATTTTCACCTTTAATTAATAACTCTCCATGTCCATATGCGTTGGGATTTTTTAT 

TTTCACTTCGACATTTTCACTTGGTTTTCCAACAGTATCGAAACGTTCTTTGAGCATTTG 

AGGTGAGGCTGTTAGAAACTGAGAGCAAGTTTCTGTCATACCAAAAGAATTATATACAGG 

TAAACGATAAGTCAATGCTTGCTCAATTAATTGTGGTGATAATTTAGCACCACCTAGCAG 

AATTTTXTCTAAAGAAAATGGTTGAGTCAATCCTGCATCCATTAACCACTTTAACGTTTG 

TGGAACAAGGGACATATGGGTGATTGGATAAGTCTTTATTTGTGTTAACATATCATCAGT 

TTGAAACTTTTTAACAAGTCTGACAGTGAATCCTTCTATCACTGCGCGCAAAATAACACT 

GAGCCCAGAAATATGATATATAGGTAAGACCGAAAGCCACACAGTATTTTGTTCGAATCC 

TAAACTTTGTTTACAGCCTTTAGCACTGGCTAAATGATTATTAAACGTTTGAGGCACAGC 

TTTTTGAGGT C C CGT CGTT CCAGACGT AAAC AT AATTGATGCAAT CGATTCT AAATTAAA 

TTTGTAACCTGAAACATCATGTTTATCTAATTGTGTTAAATCATTAAAATGATATAAATT 

AAACCCTTCTAATTCTAAAGGCAACGTGTGTACAATCGTTGCTATGTCGACTGAATTCAT 

TTGATTTATCATCTCATGTCGCGTTAAACGTGTATTTATCATAGCTATTTCAATATGAGC 

TAACCAACAAGCATGAATCAAAACAACTGAATCAATATCATTGCTTATATATAAACCAAT 

CCT TTTCTGATTTAAAGAAGTTAAATATT CCGCGATTGTTTTTGCACGATGATATAATT C 

TTCGTACGTTAAAGATAACTGATTTGTAACAATCGCTAATCGATTTCCATTTGATTGAGC 

TTGTTCCTGTAACCAAAAATTCACAATGCATTCCTCCAAATTATATACACGTATAATTAT 

ACCTACTTGCTTATTAAATATCAGTAGTTGAGCTTAATATGTTATTTTCAACTTAAAGTA 

ATACGTCCAAAAGTCAATCCCCTATTGATU^TGTGGACTACATGCGTCAACTATAAGTCT 

TTAATGTAATCATGCTTTTAAGTTAGTAACCTACGCAACTTTCATTATCACATTTCAATT 

AATAATGTGCTCTATTTATTTTCATCAATCATTCTATTATTAACTATATATACATTTTTA 

TAAGAATCGTTCTCTTTTCAAAAAGAATCACCTCATGAATTCATTATTTAATATATTTTA 

TTTATATAATATTGTAACACCGTTTAGTTTGTTATATTTTTAAATTACTTTATATAACAC 

TATGGGGTTTTATATGAGTACCGAAATTGTTAAATACTTTTTCCGAGATATTTCACCGAA 

TAATAAACTATAGATTGAAGGGAAATAGATGAAGCTAC^AAACTCACTCATTCTT^ACATT 

CCAATAGGAATAAAGAGAATTTAAACTGTAACTGATAATGTTTAATGTTACTAAATTAAC 

AGAATAAAACTTCGTAATGAAAAACAATCAAATTATCACTTATATTACACCTGATGTTAC 

TGAAGATGAAATGAGAGAAATTATAGCTTTTATGGATTAATAAAAACAAAAGAAAAATAG 

CGATAAATAAAGAGAGACGCTTATATTACTAATTTACACTTTAGTATGATTACGTCTCTT 

TTTTATATATAAAATTACGCATAATTTAAACCTTCATATAGGAGTTGATTTTATAAATAT 

AATCAATATGCAATTTCTAAAACTAAATAAGGAGTGAGAATTATGCATCAATATAAGGAG 

TTGATTGATGATATAGATATTAAATATATTGAAATGCCAAATAAATTAGAATGAGTCATT 

TTAGGTAGTGAATTATATGTTAACAGTAAATTATCATCAAGTTCTTATGTGAGAGAAGAC 

ATCAACACTTACTATGTACTATGTGAAAAGTAATTTAACTAACGCACTAATCTCTTTAAA 

TCAAATTGAAAAAGCAATCAACGCTCACGATTGCAAAACACTTCAAGACTTGAGTAATTA 

CTTTAACTTACCTACTACACATTTATTTCTAACAATGTGATTCTATAACCTTAAATATAC 

AAATTTGCTTTTTTCAATATATTAAAAATTAAACCTGCTACTTTTCATCAAATAGATACA 

CAGGAGGACGTTTTATGCAACAAGAAACGACATCATGGTACAAACAAGAATGGTTTATAG 

TTTTATCACTTTTATTCATTTTTCCACTAGGTTTATTTCTCATGTGGAAATTTAGCAAGT" 

GGCCATCTATTGCAAGAACAATCATTACTGTTGCAATTTCAGTTATCGTATTAGCAAGCA 

TTACCTATTATGGTAATCTACAAATGATTGTACCAGCAACATCAAATTCAAATAACGAAA 

CTAAAGAAACTACAGAGAATAATGTAAATGATAAAGACGAGCGAAATCATAAAACTGCAG 

TAGAAGAAACAAAAACTAATTATGACT CCAC CAAAGAAAATACTAAAGAACCTGGAAAAG 

AAAATGAATCTGCAACACGATTGGAGAACTCTGCGCTTGAAAAGGCAAAGTCATATTATG 

ATGATTTT CAC ATGT CTAAACTAGGAATTTATGATATTTTAACAT CTGAATATGGAGAAA 

AATTTGATAAAGAAGATGCACAATATGCTATAGATC . 



LOCUS 3: 
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GAT CTTATCTGATAATTTGACACTTA 

AGTCAACATCGCTTGGTAAAACATCTGATGCAGCTGGAATGAGTAACACGTCGTCGAATG 
TTAAAGATTCTTTAGCAAATTTATTTTCCCACATTAAAAACAGCCTCCAATTTTATTTAT 
ACTTAGTTACATTATTTCACATTTTCTTCAGTTTGTTTATACTTTATACCATTAAAAAAG 
AAATTTAAGATGATTGCAGAAATTGCGCCAAGCACTATACCATTTTGAGTTAACCAAGCA 
AATTGTTCTCCTAATCCTTTAAATGCTTGAGGTACTGCACTAATACCAGCACCTAACCCT 
ACTGAAATTGCAATAATTAATAAATTATTTTGATTTTGGAAATTAATGTTACCCAAAATA 
CTAACGCCGTATGCCATAACCATTCCAAACATTGCTATCATTGCTCCACCTAAAACCGGC 
AATGGAATAATATTAGCTAAAGCACCTAATTTAGGTATACAACCGCAAATTAGTAAAAGA 
ATAACCATTCCATATATCACATTGTTCTTTTTAGCTCCTGATAAAGAAACAAGACCTACA 
TTTTGGGAATATGCAGTGTAAGGGAACGCATTAAATATTGAACCTAAAATGATTGCTAGA 
CCTTCCGCAGTGTACCCTTTTCGAAAATCTTTTCTTTCTAGTTTTCTACCAGTAATTTCA 
CTCAGTGCATGATAGACACCAGTAGATTCAATTAAACTTACAACTGCAACAATGAAAAAT 
ACAAGTATTGAGCTGACATCAAATCCGAAGCCAGAAAATCTGAATGGCACAGGGAAACCA 
AAC CAATGTGCATCAC CCACTTGTTTGATAT CAACCATTCCAAATATACCAGCTAAAGCA 
GTACCTATTGCTAATCCTATAAGTATCGCAATTGATTTCAAGAAGCCCTTTGTAAATCTT 
TGCAAAATAAGAATAATGAGTAGTGTAACACCACCTAATATTAAATTCTTAGTATCGCCA 
TAGTTTTTCGCTCCTTCACCACCTGCCAAGTAATTCATTGCAACTGGCATTAAATTGATT 
CCAATAATTGTCACAACACTTCCTGTTACAACAGGTGGAAAGAATTTAACTAAATAAGAG 
AAAAAAGGTGCAATTAAAACAACTAAGATACCGGATATTAAAAGCGAACCATATAAAACA 
TCAAGTCCTTTCGTTTGACCGATGAGTATCATAGGTGCAACGGCAGTAAACGTACATCCT 
AGTACAATCGGTAATCCAGTCCCTGTGACTTTATTTGCTTGAAGAAATGTCGCTACCCCG 
CACATAAATATATCAACAGTAACTAGATAAGCAATTTCTTCAGCTGAAAATTTTAAGCTT 
GTCCCCACAATAATAGGAACAAGAATAGCCCCTGCATACATCGCTAACAAATGTTGCACA 
CTTAATATGAAATTTTTCATTACGCTTCACCTAAAAGAGTTACCTTATTGCCTTTTAATG 
AAGCTACCTTACAAAGTGAAGATACATATAAGCCTGCATCTTCTAAACGTTGGCGACCAT 
TTTGGAAACTTTTTTCAACCACAATACCCACGCCAACTGTCGTCGCATTTGCTTGTTTTA 
CAATGTCATTAAGACCTAGCGAAGCATCACCATTAGCTAAAAAGTCATCAATGATAAGTA 
CTTTATCGTCTGCACCTAAAAATTCTTCAGATACAATGACTGTACTCGTTTTATTTTTTG 
TAAATGAATGAATATCCGTGCTATAAAAGCCATCTTTCAAAGTACTAGGTTTAGCTTTTT 
TAGCAAATAGACAAGGAACATCAAAATGAAAAGAAGCCATAATAGCAGGCGCAATACCAG 
AAGCTTCAATAGTTAAAATTTTAGTAATACCAGCGTCTTTGAAAGACTCATAAAATGTTT 
TACCTACATCATTCATCAACTTTGCATCAATTTGATGATTTAAAAATCCATCTACCTTCA 
AAATTTTCTCATCGATGACAACGCCATCTTCTTTGACTTTTCGTCCTAACGACTCCACTC 
AAAAAACCTCCTCAAGTAAATTCAAATTCGATTCCTAGATACAAAAAAACCTCAAACTAC 
CATTAATAGTTTCAGGATC 



LOCUS 4: 

GATCCTGGTAAAGCGAT TATGACAATTAAATAAAGCCT 

ATAAGAATAACTTAATGGCTAAAACAAATAAGTCTGGGACAAGGATATATTATGTCCCAG 
ACTTTCTTTATGTATATACAGATTCTTATGAGATGAGTCCAACACAGAGAATTTCCGAAG 
AAATTCCACGGACAAAGCAAGTTGGGGTTGGGGAGAAGACAGGGGACAATGAATTCTATC 
CTAGTTTAGCGTTCATTTTAATAAGGGGAATTTTACAAAGTTGACAAGCGTGATAATTAT 
AGGCAATGTTGATATTGGACATATCATTTTAAAGAGAAAGGAAAGATGGTAATCATGGAT 
GACTTGAAACAAAATCAATCTTCTAACGAAAAACCTAAAGGTAATAT^AATAATTAATATT 
TTGATATTCATCGGAATGATTTTATTAATTCAAATACCTATTGGCGTGTCACTAATAGCT 
TTACCTTTTTCAGTGAAATTCAGTAAGTTAACATCCATCGCATTAAGTATGCTAATAACT 
GGTACAGCACTATTAATCATATGGTTAGTTAGGAATTATTATTTGAGTCATACATATGAA 
AGACAATATCAATCAATGAGGGGAAAAGATATCTTTATTAATATTGGTTTTCTGGTATTA 
TCAATGGTTTTTAGTATTCTAAGTAGTGTATTAATGGTCATATTTACTGGCAACGATACT" 
ACAGCGAATGAGAAAGAAATCAATGAAAGTTTAGATTTACTTTTACAAAAAGACCATTTA 
CCACATATTTCAATTGTTGCAACTGTTGTTTTAATGATATGTATTATAGGTGCGTATTTA 
GAGGAATTACTCTTCCGAGGAATTTTTAAAGAAACATTATTTATGAAATATCGATTTTGG" 
CTAC CATTCATTATATCTT CTATTATTTTTAGTT CACAACATTTATCAACAAATATATTT 
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TCATATGCAATTTATTTTCTAATGGGTTGTGTATTATACCTTGCCTATAACAGAAGACGT 

AATATCAAAGATAGTATGATGGTTCACATGTTGAATAATT CTGTTTCAACATTAC CGGTA 

TTTGTTGGTTATTTATGGCTATATTTTAGATAGTAAACATAACAATAAAGACCTGATTAA 

AAGTAGATTTATCTTTTAATCAGGTCAATTTTATATGTTAAATTGTGATATCATTCTCTA 

TGATTAATTTAATCGCTTTATGATCTGTTGCATTTCTAAATAAATCATAGGCACTTTCGA 

TTTCACTCAGTTTACTATAATGTGTCACGAGTTGTTCTGGTTGTATTATTTTGCTTTTTA 

ACGCTTCAAGTAATTCTTCAGTTGTATTTCCTGAAACTAAACCAGTAGTTACGTTAATAT 

TTTTAATCCATAATTTATCTATATCAAGTTGTACAGGTAACCCATGCACACCAACATTAG ■ 

C^TCGTACCATCGAC^CCAATTAAATTTTGACATAAATCAAAGGTTTGTGGAATTCCGA 

CAGCTTCAATAGCAACATCAACACCACGTGGATTTAACGATTTTACCTTTTTAATTGCGG 

TTTCAGTCTCTTTAGAGTTAATTAAATGCGTAGCACCTAGTTCTTTAGCGGTTTCTAATC 

TATTAT CATCTAAAT CAAT CATAATAATT TTTGAAGGTGAATAGAATTGTGCTGT AAGTA 

ATGCTGCTAAACCTACAGGACCAGCACCTACAATGGCTACTGTACAGCCAGGTTTAACTT 

TACCTTTTAAAACACCAATTTCATAACCTGTTGGAAGTATATCTGATAACATTACAAGGG 

CGT CTT CTTTTAAATTTGAAGGGGCGTGATATAAAGAATTATCTG CAAAAGGAACTTTAA 

CATATTCTGCTTGAGTACCATTCACTAAATGTCCTAATATCCATCCTCCTCCGTTTTCAC 

AATGTGCATAGATACCTTTTTTGCAATAGTAGCATTTGCCACATGATGAAATGCAAGAGA 

TAATCACTTTATCTCCAACTTTGAAGTTGTTAACGTTGTCACCAATTTCTTCAATGATTC 

CAATACCTTCGTGACCTAGTGTCGTATGTGATTTAACTTCAGGTGTATCTCCTTTTATGA 

TATGAAGATC 



LOCUS 5: 



GATCAATTACTTGTTAATATATTACAACCA 

TACGAACAACACATAAAACAAGAAAATCGTACACTTGAAGTTAATTTCTGCACAGATATT 
GATGCATTCTACCAGTATCGACCTCCAATCGAACGTATTTTGACCAATTTACTAGATAAT 
GCATTAAAATTTTCTAATTCTGGTAGCCGTATTGATATTATTATTTCTGAGTGTAAAGAA 
AACGACGTCATTAGTATTTCAATAAAAGATGAGGGCATAGGTAT CGTT CGAGAACTTCAA 
TCACGTATCTTTGAAAGAACGTTTAGAGTTGAAGATTCTCGAAATACTAAGACTGGTGGT 
' TCGGGGTTAGGATTATACATTGCAAATGAGTTAGCACAACAAATTGACGCCTCTATTACA 
GTC CAAAGTGATTTAGACATTGGAACCACGATGACACTTAC CTTAAAAAAATTTCAATTT 
AAAAAGTAATTTGTATTGCATTAAAAAACCGAATGTAGCTGGAATGAGTTTGAACACTCT 
AGCTACATTCGGTTTTCATTAATGTACACGCTCTTTAAAACCTTCATCTTGAGAATAATT 
TGATGCATACGTATCACTATATGTTTTAACTTTATAAAAAGAACTTAATTTATATAAATC 
ATTACTACGCTTGTTGTTTCTATTTTTATTCAGGTTTAAAGCATTATATCTCATGTCGAG 
ATTCTCAGTCTGAATATTAGAGTTTTCAACAATATACTTCGGTCTATGTTTAACTTCATA 
ATAAATACGACCAATATATTCT CCTACTACGCCAATAGACATTAATTGAATACCAC CCAA 
CAAT AATATAGC AG CAATCGTAGTAAAATAACCAGGTATATTTATACCATTAAT CAAAAT 
ATTTATTAATAAATAAATTATATATAAAATACTGATAGAAAACGTGAACATACCTAAGTA 
TAT CAT CATG CGTAAAGGCTTATTGTTAAAAGAGATGAGTC CAT CAATACCATAGTTGAG 
TAACTTTCTAAAAGTCCACTTAGATTCTCCATCTTCACGCGTCACATTTTCATATTGAAA 
TACTTTTGTTTCATAACCTATC CATTCAAATAGACC CTTAGAGAAACGATTATATTCATC 
AAGTGTTGTTAAAGCTTGAACTGCACGTCGACTGAGTAATCTAAAATCACCAACGCCGTC 
TTCAAATTGGATATCCTCTA(^W^TG(^TTAATTAATTTATAATAACAACGAGAC^W\GT 
TTTACGTACAAAATTCTCTCCCTGACGATTTCTCTTAGCAACCACTTGATCATAACCTTC 
AATGTAACCCTCTATCATTTGTGGAATATATTCAGGCGGATGTTGTAAATCTCCATCAAT 
CATAATCACCGCGTCGTGCATTGTGCTATGCTGATAGCCAGCAATCATTGCAGCTTCTTT 
GCCAAAGTTTCGACTGAATGAAAGATATTTAACATGGTTATCATACGCAACAATATTCTT 
GATATGATGTATTGT CGTATCTGTACTACCATCGTTAATAAAGAGTAAAT CGTATTCATA 
ATTTTTGATTAAACTATCTTTCTTCATTATTTCAGTTAATTTGTCATAAGTTTTCAAAAC 
GACTTCGCCTTCATTATAGCAAGGGACGATGACTCTGATTTTCATTAAATGACATCCTTT 
TCTCTGAACTATTTGCTATCATTTTATCAATTTCCTTGTCATACATTCTAGTTAAATACT" 
GTGTATTTACATAATCTTAAATTAAGCTTAATAGTTTTAAATATTTTCTTTTATGAGCAT 
CACATTAACTTTTAGTAAAAAGAATTTAATTATTTTTTTAAAGTTAACTCTAACTGATTA 
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ATTATATTTATTT CAAATCT CCAATACTGACATCATCAGGATC 



LOCUS 6: 

GATCAGTTGATTGGTGTGTCGATTGTGACATTA 

TAATAACTCCTTTTCTATATTAAATAATTAGGTAATAAAAATTTTACAACACTATAAAGA 
ATTACAAAAGTATTTAAGTTCATAAATTCTAAATATATAGAAGTTTTAGAAAACTCATTA 
CATTGAACTTTACTTTATTACAATTTATCTAATAAATATTAAGAAAAGTAACGAAATATG 
TCTTATAAATAGCGATATATCAACTTTCTTTAATAAATGTTCAGAACAATACATTATTTT 
AACAATGTTACAAGATAATAACAAAGCCCACAAAGTCAAATATTTTTGTTAGTATGGGGT 
ACGTAATAAAAAAACAAAAAGTTAATGTACAGAGACTTGT CGGGACAATTAT CTAAATCA 
TTAAACTTAAATCAATTAAATCTTTGTTATATTTAAGGAGGAGTTACTTTGAAAAAGTTA 
GCCTTTGCAATTACAGCCGCTTCAGGCGCAGCAGCAGTTCTATCACATCATGATGCTGAA 
GCTTCTACACAACATAAGGTTCAATCTGGAGAATCCTTATGGACTATTGCACAACAATAC 
AATACTTCAGTAGAAAGCATTAAGCAGAATAATAATCTTAGCAACAATATGGTATTCCCA 
GGACAAGTTATTAATGTAGGTGGAAGTGCTTCACAAAATACTAGTTCAAACACTTCTTCA 
AGTTCAGCATCTT CACATACTGTAGTAGCAGGTGAAT CATTAAACATCATAGCTAATAAA 
TATGGTGTTTCAGTTGATGCATTAATGCAAGCAAATCATCTAAATGGTTATTTAATTATG 
CCTAACCAAATATTAACTATCCCTAATGGTGGTTCTGGTTCAGGATCAGGTGGTACAGCA 
ACTCAAACTAGCGGTAATTATACTTCACCTTCATTCAACCATCAAAACTTATACACTGAA 
GGTCA^TGCACATGGTATGTGTTCGACAAACGTTCACAAGCTGGTAAACCTATCAGTACT 
TACTGGTCTGATGCAAAATACTGGGCGTCAAATGCAGCGAATGATGGTTATCAAGTTGAT 
AATACTC GATCTGTTGGTGCAATTATGCAAAGTACACCTGGACCATATGGT CATGTAGCA 
TACGTTGAACGTATTAATGGTGATGGTAGTATTTTAATTTCAGAAATGAATTATGCAAAT 
GGT CCATACAATATGAACTAT CGTACTAT CCCAGCTT CAGAAGTATCTTCAT ATGCATTT 
ATC CACTAATCATTGATGATTAATGATTTTACTACAAGGTAATGGAATATAC CTTGTAGT 
TTTTTATTTTAATAGAATGATTGAACCTCATTATTTTATATTTTAAGCAATTCAAATAAA 
AAGG C CAC ACAAAGTTGACT AAAAATGT CAGT CT T TGTGTGG CC T TT AG CT AT ATGT A CT 
TACGTATTATACAAACCTTTTTTATTTTAAGAACAGATGAATAATAAAATAAATAATTGC 
TGCTAAAACAGCTGAGATAGGTAAAGTAATCACCCATGTTACAACCATACGTTGAGCAGT 
ACTCCATTTAACACCTTTCGCACGATTTGAAGCACCTACACCTAGAATAGATGAAGACAC 
AACGTGTGTAGTAGATAATGGGAAATGTAATGATGACGCTACGAAAATCGTTAATGCTGA 
AGAAATATCAGCGGCTGCACCGTTAGCAGGTCTAATTTTCATAATATTTCCGCCAACAGT 
TTTGATGATTTTCCAACCACCTACTGCTGTACCTAATCCCATAGCTGTTGCACACGCAAC 
T T TAAC C CAT AC TTGAGGTT CAA C ATTACT ACCAT C T TGT AAATT AC CTAC AAT TAAAGC 
TAATGTGATAATACCCATAGATTTTTGAGCATCGTTTGTACCATGTGAGAATGATTGTAA 
TGCTGCAGTAAAGATTTGGAAAAACCTAAAATTACGATTAGTACGTGTTAAATTTGAATT 
TTTAAAAACGATTTTAACAATCGTATACATCATATAACCTACACAAAAAGCTATAATTGG 
TGAAATGATTAATACGATAATAATTTTTGTAAAACCTTGATAGTGTAATACTGCAAACGA 
ACCTTGCGATGCAATGGCTGCACCCGCTATAGATC 



LOCUS 7: 

GATCATATTATTAGAGCTTAT 

CACAAGTTTTTGCAAAGTGGTTACCAAACAGAATTACATTTATTTGGTAGAGATGAAGAT 
AAT G?\AATTC CATTGATGAATACTTTGATTTCAGAATTAAAATTAT CGGATAAAGTTAAA 
ATATTTAAATATACCAATCAACCTTTACAAGAATTTAAGAATTCTAAAGCCTCTCTACTT 
ACAAGTCAATATGAGGGATTTGGCTTAACACTTATGGAAAGTATAGAAATGGGGTGTCCA 
GTCCTATCTTATAACGTTCGTTACGGTCCAAGTGAAATTATTCAAAACGGGATAAATGGC 
TATCTCATTGAAAAAAATGATATTGATAGTTTATCAAAACATATGATTAACATCATTGAG 
CACCCACTACAAAAAGTGAAAAATAAAGACACTTTAAAATATAACGCCGCAGTGAATAAT 
TACAAAGAACTTATGCAAAGCTTAGACTTATTAAAATAGTCAAGTTTT C CGATATTATAA 
AGATTTGGTAGCAT CTTTATAAAACTATAATTAAGCC CATTGATGATT CTTAATC CAATC 
ATCAATGGGCTTAATTTGATAGTTATATATTGTTAAACAATTTTCTTAATGAATAAATTT 
GTAATTTCTCACTTGATAAGCTGGAATTGTTCTATATGTCATATTTCCAGGAGCTGCACT 
CCAGTTCATTTCTGAAACTAAAATACTTCCATCGCTATTCACGCGCTCTACAAACGCTAC 
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GTGACCATAGTAACCAGCGTCAGTTTGTGCAATTGAGCCTACTGTAGGACGATAATCAAT 
AGTATATCCATCAGCAGCTGATGCATTGTCCCAATTATTTGCATTCCACCAGTATGTACT 
GATACCTTTTCCTATTTCAGCACGTCTATTAAATACGTGCCATGTGCATTGTCCCCAAGT 
ATACAAGTTTTGATGGTTAAAAGTTGGTGAATAATAGCCACCGTTTGATCTAGTATTATT 
AGAAGATGAGCTACTAGAACTACCTCCAGGCACTTTTAACTTCTGTCCAGGATAGATAAA 
GAAATTAGTTAATCCATTTAATTGCATAATTTTTTGATACGTTGTCCCATATTTACTAGC 
AATTGCAGATAGTGAGTCTCCATACTTAACAGTATATGTTGCAGTACGACCACTAGACCC 
ACTAGCTTTTGCACGACTGGAACTCGTCGCTTTACCAGAAACTTTCAACTTTTGTCCAGG 
GAAAATAAGATAGTTATTTAACCCATTAAGTTGCATGATTTTTTGATAAGTTGTACCGTA 
TTTTGCAGCAATAGAAGATAATGAATCTCCAGCTTTAACTGTATAAACTGTGCCACTATT 
TGTTGACGTTGCTCTTGAAGATGAGCCTGATACTTTCAATACTTGATTAGGGAATATTAA 
ATTGGAAGT CAATCCATTAAGTGATTTTAATTTAGCAATACTAATCC CATATTTGTGAGA 
AATTGACCATACAGATTCTCCACTTTTTACTGTATGCGTTGTTGCAGCTTGTGCATGAGT 
TGATGCCAATGCGCTAAGGGCAGTTGTTCCAATAATGGCAGTAATATATTTTTTTTGCAC 
TTGAAATCCTCCTCTACTTTAGGTTTTGTTTATTCGCGTTTTAACAATACAAAGATATTA 
TACTCTTTAATTATGTATAGCATGTTTGCTTTAGATGACATTCTGATTACAAATATTATT 
TTAAATAAAAAATAGGGCTACGCTCAAACATATTTGCATTTATCCAATTTAATACATTTT 
GCAGTCAATTACAATGTCTTTTTTATCACAATTATTATTAATATGGTTTCGCACCTTATA 
TTTACAATTTCGAATGTAATGTTTTTTCTATTTTCAAATTAATATTAAATGGACAGACGC 
TTATTTCTAGATTCTAAATGCAACATTTCGAATAAAAAAAGAAGTAGGAATAGAATTCGC 
TATGAATTCTTTATCC CACTTCAAAAAGGTAAAATGC CATGAAAGATATAGAAATATAT C 
TTCAACTTAGTCATTGACTATAAAATTGTTTTGCAACCATCACATATAACTGGAATTCTA 
GACTAAAAATTTCTATATGGTGAATGTTGCGCTAAAACTTTATATTATTTTTTTGCCAAC 
TCATTTTCGATTTCTTCGATTTCCTTTTTAGAAAGATC 



LOCUS 8: 

GAT CAATT CAGAGAAG CAATGACAAAATT C 

CCAGTTTGGATGGGTGCTACTACCCTATTCTTCGGTGCCATAAATGGTGCTAAAGAAATG 

CTTGATGTAATTACTGAAATTGATGGAAAAATGATTACTCTTGCAAAAGTTACTGGTGAT 

GACAATGCACTTCAACAAACATTTATTGACG(^AATAATGCTGCTTCTCAATTCGGACAG 

ACATTAGGAAGCGTATTAGATGTATATGCAGAATTCGCTAGACAAGGTGTTAAAGGTAAT 

GAGTTATCTCAATTCTCAAATGCAGCATTAATTGCTGCTAACGTTGGTGAGATTGACGCT 

AAACAAGCTTCTGAATATTTAACTTCTATGTCTGCTCAGTGGGAAACGACTGGAAACCAA 

GCTATGAGACAAGTTGACTCACTCAACGAAGTTTCCAATAAATATGCTACAACTGTTGAA 

AAGTTAGCACAAGGTCAAGCAAAAGCTGGCTCTACTGCTAAATCAATGGGACTTACTTTT 

GATGAAACTAATGGTATTATTGGTGCATTAACAGCTAAGACTAAGCAATCTGGGGACGAA 

ATTGGTAACTTTATGAAAGCCACTTTACCTAAACTTTATAGTGGTAAAGGTAAATCAACT 

ATTGAAGGCTTAGGCATTAGTATGAAAGATGAAAATGGACAATTAAAATCTGCCATTTCT 

CTTTTAGAAGAAGTTTCTCAGAAAACTAAAAACTTAGAAAAAGACCAAAAAGCCGCTGTT 

ATAAATGGCTTGGGTGGAACATACCACTACCAACGTATGCAAGTATTATTAGATGATTTA 

TCTAAAACAGATGGCTTATATAAACAAATTAAAGAAAGTTCCGAAAGTTCAGCTGGCTCT 

GCATTACAAGAGAATGCAAAATACATGGAGTCAATTGAAGCTAAAGTTAACCAAGCT^AAA 

ACAGCATTCGAACAATTCGCATTAGCTGTTGGTGAAACATTTGCTAAATCAGGAATGCTT 

GATGGTATCAGAATGGTTACTCAACTTTTAACTGGTTTAACTCATGGAATTACTGAATTA 

GGCACAACTGCTCCGATTTTCGGCATGGTTGGTGGTGCTGCCTCATTAATGAGTAAGAAT" 

GTTAGAAGTGGTTTTGAAGGTGCTAGAAGTAGTGTTGCTAATTATATTACTGAGGTAAAT 

AAATTAGCTAAAGTTAACAATGCTGCTGGTCAAGTTGTTGGACTTCAAAAAGTTCAAACT 

GGTACAGCTTCACAACTTCAGTTTAATAAAAATGGTGAATATGATAAAGCTGCTTCACAA 

GCAAAGGCTGCTGAACAAGCAACTTACCAATTCTCTAAAGCTCAAAAAGATGTATCAGCT 

AGTGCTATGATCGCTTCAGGTGCAATCAACAAAACAACTGTGGCTACCACAGCAAGCACT 

GTTGCCACTCGTGCTGCTACACTTGCAGTTAATGGTTTAAAATTAGCCTTTAGAGGCTTG 

TTGGCTGCTACTGGTGTCGGGTTAGCAATAACTGGTGTTTCTTTTGTACTGGAAAAAGTT 

GTAGGTAGTTTTAATGCTGCAAGTCAAGCTGCTGAACAATATAAACAAAAACAAGAGCAA 

ACGAAGCAAGCAATAGCTTCTATGAGTAATGGTGAT^ATTAATTCACTTATTAGTAGTTAC 
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GATAAACTACTACAAAAAATGAATTCTGGTAGTGC^TTTAATACAGCGGAAGCTGAGA^ 

TATAAAGAAGTAACAAGTCAATTAGCTAATATATTCCCCGATTTAGTTACTGGTGAAAAC 

CGTTATGGTAAGGAAATGGCCGGTAATAAAGAAGTAATGAAACAGAAAATTGAGTTAATC 

AAGCAAGAAATGGAGCTTGAAAGACAAAAGAATGCTATCAAACAAAAAGAAGAGCAAGAC 

GCTTACATCAAAGAACAAGATAGCTTAGCTAAGAAAAACAGAGGTCAA^ 

CTTGGTCAAACACCAGAGTTGAAACTTCAGGAACAAGCACGTCCTACTACTGTTTCTGAT 

AATAGTAACATTAACAAAATTAATGCCACTATCCAAAAAGTGAAGAGTCAAGCCCAAGCT 

GAAAAAGCATTAGAACAAGTTGATAAGCAACTTGCTCAATCTCAAACTAAGAATAGACAA 

AATGAAGTTCAGCACTTACAAAAAGTTAGACAAGCTTTACAAGATTATATTACTAAAACT 

GGTGAAGCAAATCAGGCAAG?^GAGCTC 

CAGATAGCAACAATGAAAAAGCTTGGTACTACTGGTCAACAAGTGATGACTACTATTTCT 
AACTCAGTTGCGAAAACAGC^AAGTCTGGTAAAGCTGCTCAAGCAACCTTCAAGTCGTTT 
GAAACCTCATTAGTTAAAAGCTCTTCATTCAAAAGCAAGATGGCTAGTTATGAAGCTTCT 
GTTAAGAAATTTAAAAATGCTGCTAACCAATCTGCTAAAATTGCTGCTCTTAAAGACGTA 
GAACGTGATTACTCTAAAGTTGCTAAAGGTATTATGCAAGCGGCAAAAGCGGCAAACATG 
AGTAAATCT CAAATGAAAGATTTGAAAAAATCT CTT CAACAAAATATAC AAGCAGAAACA 
GGCTTTAGAGCTTCAGTAAGTAAAGCTGGTAAAGTTACTATTGATCAATCTAAGAAAATC 
AAACAGAATA 



LOCUS 9: 

gatcaattttcaaatcgcctagtcctagcgctcatcattgtatactcagtt 

atgtcgttgtgtcccgttctaacatttgctttttagtaataatggggtactttttgaaaa 
caatagac cctacaatac cagcaatagttc ctataat cgccataaccacaccatagataa 
tcactttcgttaaactattaaaaccaaacatcactaaaaaacctgcaataggtgtagcag 
tgc cagttgcattattaat catacctgaccaagcaattataatac cggcaattgc cccac 
caaagat^ttagtgacataaataggaataggattagcggaaacaatatcagcttgagaaa 
gcggttcgattccgactgaaatggttgatttacggtctcccaatttcaaacgatggaaca 
atgcactattcataaacgcggaactaaatgcggccatggcacctatagccataggcgcac 
ccgttaaaccaagcaatgcagtgagagccattgaacttaatggagcagtacctactactg 
taataatacctcccaatacaattcccataatcaacgggttagcatctgtactactttgta 
taatatccccaattttaattaacgtgttattaaccactggcgtcaatccagtagcaatta" 
acctagctataggtgcgagaagaatgattgaac caattaaat caataccgtc tggcacat 
attt ct cggtatactt catcatgtagc ctacaatatacc cagcgaaaaat c ctggtaaca 
agtccatacctccacaagctgccccaataactagtgcataaa.ctggagataccccaatcg 
ctaatgcagttaatccagccgcagccacaccacctaaacctccagcagcatctcccagtt 
cttctaagaatttaatcccaaatacttgaccacccacatatttattgaaagcttcaacta 
aaaacgatgcaatcgccgcattcgctaaagctcccatcgccctcatcccactaggtgctt 
tgtatgtaaatagagtaaaaataactaaaactaaaattaaaaataaagtacctataagca*' 
aatccatatcaaacactccccataacacttataattttctgattttttagaaaacaacta" 
taaaatacatagtaccaaaaaaatatacctttgaggagaattttttaaaaaatagaaaat 
atttattaaattaaataaagttaaatagtaaaaattgtgacaagcttcaacttactctac 
caatggagacatttattagaattcctcaaattaatcctccacgacatattaatgaaatga 
ttgaaacgatacacaatcgtgattttgatgaattcagttctctaaaaagaacaatttaaa 
tttttaataaatcaatcataaatatcaccttttttcaaagcaagatttgtatttgcgagt 
tcttccataaattgtgagtcatttaaaacatcgaatggtttattaccttcgcctattaaa 
' aatc taaaatgagtaatattcataaatt caaatattaatttaaattggtggactaaaggt 
tgtgctttgatacgtggactgtcaccgcctatgattaaaattaagttttttttgtgacat" 

AATTTCTTTGAAGTTATCTATTTGCGTATCTCGCAATGATTCAGTCCATCTATCAATAAA 
GAGTTTTAAAGACGCACTCATGGAATACCAATAGAGAGGCGTTGAGAAAATTATAATATC 
TGATTTTAAAACTTTATTTAAAATTTTTTTATAATCATCATTATGAATGCTAGTTTCATT 
GCTATGACGATTATCATTAACCTTTTCAATGTTACTTTGGTATAAATTTATAAACTTTCC 
ATCAATTAGTACATTTTATTATTATCAATAGGTTTTAAAAATCCAAAGTTAAGTAGTTGA 
ACTAGACCTAAAAAGACATAAATAAAAAATCAAGATC 
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LOCUS 10: 

ttgatccgataactacgccaatgattgtaagtatgacaagtgctcgattaggta 

aatgtttgtgattcaattgacttaaccaagaagggagtaaac cat ct cgt ccaaatgaat 
ataatagacgtgaacctgcaagcatcataccgattaatgcagtgaacataccgatgacag" 
aaattgcttgaacaattgc^gct^taatacc^tgaccactttctcgtaatgcccaaccIa 
ctggctctgcattatcagcgtattgagagtagtggaacatgccaacaagaacaagtgcta 
cggccacaaacaatacaattgctactatgagtgaccctaaaattcctctaggcattgtct 

TCTGTGGATTAAT CGCTT CAGCTGAATTAGCAGCAATAGAGTCAAAAC CAATATAAGCTA 

AGAAAATCATTGAAACTCCAGCATAAATACCTTGCCAACCTCCAAAGTCGCCAGTTTCAG" 

TAACCTTATGTTCTGGAATAAATGGTATATAGTTACTGAAATTAATCGCAGTTAGCCCAA 

CAAT CACAAATAAAATGATGGCTAACACCTTTAATATAACCAATACATTTTC CATACGAG" 

CGGCTTCGTTCATTCCGCGTGATAATAGTAATGCAGTTAAAATAATCACTACAGCAGCAA 

TGATATCAATGACACCACCGTTACTTCCAAATGGATTAGATAATGATTTAGGTAAAGAAA 

TGCCTAATGGTGCAATAAGACCTCTTAAGTTAGCAGAAAAGCCTGAAGCAACGAAAGCAA 

CAGCAATAAAGTATT CTGCTAAAAGCGC CCAACCGGCAAC CCAT CCGAATAATTCAC CAA 

AAAGTACATTAAT C CATGAATAAGCTGATC CAGCAAAAGGCATTGTAGATGCCATTT CTG" 

CATAAGTAAAGGCTACAAGACCTGC^ACAATGGCAGCTAATAAGAATGATAATGCCACAG 

C^GGTCCGGC^TGCTCAGCCGCGAC^CACCTGGTAAAGTGAAGATAGATGTAGAGACAA 

TTGTACCAACACCTAGTGCAAGAAAGTCACGTACACGTAACGTGCGCTTAAGATGCCC^ 

CTTTATTTTGATAAATAGTAGGATTCTCTTTTCGAGTCATCCGATTAAAAAAACTTCCCA 

TAACAAACCTCCATAAGATGAACTTACTATTAACATGAGTCAGCAAACATTCCTTAACAA 

TACGTATTAAAAAATCATCTACATGTAGATAAAATGAATTGGCTGATTCTGATAATTAAT 

ATAATAGCACAGAAGATGAATATTTTGTCTAAAAATTCTGAAAAATCAATAAAAATTATT 

TTCCTCAGTGATTAAGTTAATATAGTAAAATTTCAATAGGCTAAAAAGGATATAAATTGA 

ATGTTAATATCACAGGAATTTT(^TTTATGGTATTTGTCATGTATTTCTTCAC^TGATW 

ATAAATTAGTAAAGTAATTATATTTGGAAAACATGTTATCGTAAAAGAGAGCATCATGAT 

AATGATGAAAAATAATCGGTATTAGTG^TTAAAATAATTATATACACGGAAATATTGTT" 

TAATGAGTGTTAGTGTATATGAATAATTGAAGAAGTTATGTTAAAAAAATGCTAGATATC 

AAACGATGGTTCTATGAGAGAAGTTAT CCATCAAT CAAATGTTGATAATTAAGGATGAAT 

ATAAATGGAAATTAAAO^TTAAATATTTCGTAGAAGTTGTACGACAAGGTGGTATG^ 

GCAAGCATCTGAACACTTATAC^TTGCACAGTCAACGATTAGCAAAGCGATTAAAAATAF 

TGAAAATGAATATGATATTACATTGTTTGACCGGTCACAAAAACAAATAAAACTAACAGA 

TATAGGTCAAACATTTTATGATAATAGTTTAGAATTTTTAGCTTTATTCGAGAAATTATC 

TTTAGAAATGAATGAC ATTGTGAACGTT CAAAAAGGT CATATTAAAATAGGCTTAT CAC C 

AATGATGAATGTTCAAATGTTTACAAATGCATTGAATCAGTTTCACAGACTCTATCCTAA 

TGTGACATATGAAGTGATTGAGGGTGGTGGTAAAATTGTTGAGAACTTAACATCTAATGA 

TGATGTGGATATTGGTATTACTACATTACCTGTAGATC 



LOCUS 11; 

GATCCTGAAACACTATTTAT 

TGTGATGAGTCAAATATTATTTCATCCGCTTGTAGGTGGATTTTTATTAGCAGCCATCCT 
TGCTGCAATAATGAGTACTATCTCTTCACAATTACTAGTAACATCAAGTTCTTTAACTGA 
AGATTTCTATAAACTAATCAGAGGTTC^GATAAAGC^TCATCACACCAAAAAGAGTTfGT 
TTTGATTGGACGCTTATCAGTTCTACTTGTTGCGATAGTTGCTATTACGATTGCTTGGCA 
TCCAAACGATACAATACTAAATTTAGTTGGTAATGCTTGGGCTGGTTTTGGAGCTGCATT 
TAGTCCTTTAGTACTCTACTCTTTATATTGGAAAGATTTAACACGTGCAGGAGCTATTAG 
CGGAATGGTAGCTGGTGCTGTAGTTGTTATTGTTTGGATTTCTTGGATAAAACCCTTGGC 
TACAATCAATGCATTCTTTGGTATGTATGAAATCATTCCAGGTTTCATAGTTAGCGTATT 
GATTACGTACATCGTAAGTAAATTAACAAAAAAACCTGATGATTATGTTATTGAAAATCT 
TAATAAAGTTAAACACGTCGTTAAAGAATAAATGTAC^TTATC^GACTATATCAAAATO 
ATAATATTGATTAATTAAATAACAATTACAAGTATAATTTAAATATTTCTCTAATATACA 
GTGT CAATTTATTTTATT CACATAAGAAAATAGCTATGAAGAAAT CTATC AATTTAAATT 
TCTTCATAGCTAATTTTTTTCATTTAAATTTATTGACGGCTTGAAAAATGAGTCAAAATC 
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ATCAATAACATCAAATTGCAAATATATTCCTTTGGTAATGGATTGACCATTAAACTTAAT 
T CGAATT CT ATTCT ATT CTTTTCTATACAATGAAACGGGTGTCATACATCATCAGTAACT 
AATTATGATAGATATGAACTTGTGGTTCTTTATCGTCTTTAGTTTTACTAATGAGAGCAC 
GTGGAGTATTTCCATCTTTGATTCTAATTTCATACTCATCTAGTTTATCAAAATATTTTT' 
CGGCTTGCTCTGTAACATATTGTGTAATACCTATCGTTTCTGCCTGTCCGTAATAATCTA 
TAGGCAAATCAACTGTAAGTTGTTTAGCTTTTTTATTTACGAATTTAACCTTACCAACTG 
CTTGTGTGAAGTTTGAAAAATACGATTGCAAATTATCATTAAACTGTTTAAAGTTATTAT 
TCAGCGTTTCATCATAATCAGCTGCAGTTGACGAAGGAATTAAGGCTGCTTTTTCATTAA 
TATTATCCCAAGAGTTAATTTTAGTTTTACCCTCTTCAACCGTAGTACCAACTATAAATf 
CACCTGGTGTAATGGAATCTTGACTTGATTGTTTATAGATAGCAAAATGAATAGGAATAT 
CTTTCAAATCACTATTCTCACGTAAACGAGAAAGCATTTCACTAGCCATCTGTTTACCTT 
GCTTTTCAATCTCTTTATCAGATAAATCTTTACTAAATGTTTCGCCATCTTTCTCTTTTT 
TGTAATAATAAACACTATTCATGGCTAAACCAATTGTCATCCCTTTTATATTTTTACCTT 
TAGAATCACTATTTCCATAAAAATCCTGCTCGAGTATATTTGAAAGATAGGCTGGAGAAT 
TTTCAGCTATTTTCT CTTCATCTGTTT CACCATTGTGAGATGGATTGAGT CCAAGATT CT 
CATTAGCATTTTTGCTTTTCTTTTCTTTTTCGCTCATCTTGTCAATTTCTTTTTTCGTAT 
ACTTCGG^TCTAAGTATGCATTAATCGTTTTTTTATCTAAATATTGTCCATCTTGATATA 
AATACTTATTTGTTGGAAAGATTTCTTTACTTAATTCTAGTAAACCACTTTCAAAATCTT" 
CTCCATTATAACCATTTGCCATATTATCTTGTAATAATCCACGAGCCTGGCTTTCTTTGA 
AGGGTAATATAGTCCTATAGTTATCACCTTGAACTTTTTTATCAGTCGCTATTTGTTTCA 
CTTGATTTTTATTATGGTTATCCTTATGTTCACTTTGTTCTTTATCTGATGAAGTTTGTT 
TATGT CCAT CTCCGCAAGC CGTTAATAATAACAGTATCGACATGAGTAAAAATATTGTT C 
GCTTCATTCACGTACTCCTCTAATTATTAGATTCCATTTTGTTTTTCAATAAATGCTGCT 
TCAGTCCAAATTTCAGTACCATACTTCTCAGCTTTGGCTAATTTAGACCCTGCATCTGCT" 
CCAGCTATGACAATATCAGTACTTTTAGTCACGCTGTTTGTAACTTTAGCACCTTGCATT 
TTCAACCATTCAGATGCTTCATTTCTCGTCATTTGCTCGAGTTTCCCTGTTAATACAATT 
GTTTTCCCACTAAAATCAGGATGACCTTCGATTTCAGTTGTTTTAATTCCTTTATAAGAC" 
ATATTAACATTTTTATTACTTAATTTTTCAATTAATGAACGAATATCACTATTTTCGAGA 
TATGTTACAACAGATTGTGCAAGTTTATCTCCAATATCTTGAATTTCAATTAATTCACTT 
TCAGTTACTTTAAAAAGTTGATC 



LOCUS 12: 

GATCCTGACACAGCTATTTCTCTCTTAGATAATC 

CTATTCAACCTTTACCTAATAATAAAGAAAGTATAATTAGATACATCAAAGGGGCAATCT 
AGTATGGAGGAAGTTTTAAAACTTAAAATCCCTGCATCAACCGCGAATCTAGGTGTAGGT 
TTTGACTCAATTGGTATGGCATTGGATAAATATTTGCATATGTCTATACGTAAGATTGAA 
AGAGCTAATTGGGAATTTCTATATTATAGTTCAGAACTAGAAGGTTTACCTAAAGATGAG 
AATAATTATATTTATCAAACTGCTCTAAATGTTGCGCGTAAATACAATGTTACACTTCCA" 
AGCTTGCAAATTGAAATGAGAAGTGATATTCCATTAGCTAGAGGACTAGGTTCATCTGCC 
TCTGCATTAGTCGGTGCTCTTTTTATTGCTAATTACTTTGGTAATATTCAATTATCTAAA 
TACGAATTGTTACAACTAGCGACTGAAATTGAGGGACAC C CTGATAATGTAGCACCTACA 
ATATATGGAGGTTTGATTGCAGGTTTTTATAATCCAATAACTAAAATAACAGATGTTGCT 
AGAATAGAAGTTCCGCACGTAGATATAATTTTAACTATACCTCCATATGAGCTTCGTACA 

gaagactctagaagggtcttacccgatacattttcac^taaaggtgctgtgcaaaatagf 
gccattagtaacactatgatttgtgctctcattcagcataaatataaacttgctggaaag' 
atgatggaacaagatggttttcatgaaccatataggcaacaccttattccagaattcaat" 
caagtacgtaaactatcacgtcaacatgatgcatatgcaactgttatcagtggagctgga" 
cctacaatactcactctttgtcow^agaaaaaagtggtaaattagttagaacactacgt 
gagaaaattaataattgtgcttcagaactagtaacaattaatgaaataggtgttaaagat" 
gaagtggtgtacctaaagtcctaaattattgtaaaatatagttaagaataaacttttaat 
aactcttgaaaggagttctatactatatgactcagtataaaatggtagttttagatatgg 
atgatactttaatgaatagtgataataaattatccattgagac^aaatcttacttattag" 
atattcaaaagcgtggttattatgtagtattggcctcaggtagacc^acagaaggtatgt" 
tacctactgcgagagaattagagttaaataaatataacagcttc^ttattagttataatg" 
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GAGGTAAAACTATAAATATGGCTAATGAAAATGTAGAGGTCGATCAGCCTGTTTCAAAGG 

aagatttcgataatattgtagattattgtagagataagaactttttagtacttacttatg 
ataatggatat at cattc acgatagtagtcatgaatatatgaacatagaat cacaactta" 
ccggattacctatgaatcgtgttgctgatttgaaggaatatattaatcatagtgtgccca 
aagttatgggtgtggattatgtaggtcatattaccgaagcacgtattgaattggatggtt" 
acttcaataatgatattgatgtgacaacgagtaagccttttttcctagagtttatggcaa' 
agaatgtttcgaaggggaacgcaataaaagcactttgtaaaagattacaaatttctctag" 
aagaagttatagtattcggggacagtttgaatgataagtcaatgtttgaagttgctggat" 
attctgtagcaatgggaaatgctagtgatgaactcaagaaaattgctgacgaggtaactt 
tagataataattctaacggtattccttatgctttaaaagaacttttggtttaaagtatta" 
ttacaatgaattaatatgtaaattaataattttaaggttaattgaatctgacttctctaa" 
atataagtagtaagtcataaaaaactgtcgatataaatataattaaaaaattttcttttt" 
aatataatatataagtctgagacataatctagaataatagcccgtaaatgaattttcaaa" 
atttatttacgggcttctttattcataatataagttacataattaaccttcatccatgcc 
tacaatttctttattgaatatatttaaatctttatttactttttctttcaaatcaattga 
aaatcgagactttcaattgatttgctatttcgcagtatgtgtccagtcatgttttccttt 
atagcgtttaacatgtgcatatacttgatc 



TABLE 10 PROTEIN SEQUENCE STAPHYLOCOCCUS EPIDERMIDIS 



LOCUS 1; _ _ 

ORF1: 

DQTALKQAEKAKSEVTQSTTNVSGTQTYQDPTQVQPKQDTQSTTYDASLDEMSTYNEISS 
NQKQQSLSTDDANQNQTNSVTKNQQEETNDLTQEPKTSTDTNQLQETQSVAKENEKDLGA 
NANNEQQDKKMTASQPSENQAIETQTASNDNESQQK^QQVTSEQNETATPKVSNTNASGY 
NFDYDDEDDDSSTDHLEPISLNNVNATSKQTTSYKYKEPAQRVTTNTVKKETASNQATID 
TKQFTPFSATAQPRTVYSVSSQKTSSLPKYTPK^SSINNYIRKKJJMKAPRISEDYTSYF 
PKYGYRNGVGRPEGIVVHDTANDNSTIDGEIAFMKRNYTNAFVHAFVDGNRIIETAPTDY 
LS WGAG PYGNQRF I NVE I VHTHDYD 5 FARSMNNYAD YAATQLQYYNLKPD S AENDGRGTV 
WTHAAISNFLGGTDHADPHQYLRSHNYSYAELYDLIYEKYLIKTKQVAPWGTTSTKPSQP 
S KPSGGTNNKLTV S ANRGVAQ I KPTNNGLYTTVYDS KGHKTDQVQKTLS VTKTATLGNNK 
F YLVEDYNS GKKYGWVKQGDVVYNTAKAPVK^ PWGT P KQVAS KVS 

GTGNQTFKATKQQQIDKATYLYGTVNGKSGWISKYYLTTASKPSNPTKPSTNNQLTVTNN 
SGVAQINAKNSGLYTTVYDTKGKTTNQIQRTLSVTKAATLGDKKFYLVGDYNTGTNYGWV 
KQDEVI YNTAKS PVKINQTYNVKPGVKLHTVPWGTYNQVAGTVSGKGDR ~ 



LOCUS 2: 

ORF1: ; 

RIGGKYMDNIKIIVASDSIGETAELVARAGVSQFNPKQCKHEFLRYPYIESFENVDEVIQ 
VAKDTNAIIVYTLIK^EIKKYMISKWEHALKSVDIMGPLMELLSNSIEETPYYEPGMVH 

RLDPAYFKKIDAI EFAVKYDDGKDR 

ORF2: , 

GEAF^TVKNMDTIVQLAKHRGFVFPGSDIYGGLS 

S P YNVGIDAAI LMN PKTWEAS GHLGNFNDR Z 

ORF3 : 

RPIELSQRQEQIIEIVKSEGPITGEHIAEKINLTRATLRPDLAILTMSGFIEARPRVGYF 

YSGKSKNKIINEKLRKYWKDYMSHPWIKENMTVYDAICTIFLEDVSTLFITNENNPFV 

" GVCSRKDLLRASMIGEDIHTMPISVNMTRMPHVSYLK^QELVIYAANQMIDKEIDSLPIV 

RPKENDKFEVIGRISKTTITKLFVSLFKE 



LOCUS 3 : 
ORF1: 
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SVMKNFILSVQHLIJ^YAGAILVPIIVGTSLKFSAEEIAYLVTVDIFMCGVATFLQANKV 

TGTGLPIVLGCTFTAVAPMILIGQTKGLDVLYGSLLISGILWLIAPFFSYLVKFFPPW 

TGS WT 1 1 G INLMPVAMNYLAGGEGAKNYGDTKNLI LGGVTLL 1 1 L I LQRFTKGFL KS I A 

I L IGLAIGTALAG I FGMVD I KQVGDAHWFGFPVPFRFSGFGFDVS S I L VFF I VAWS LIE 

S TGVYHALS E I TGRKLE RKDFRKGYTAEGLAI I LGS I FNAF P YT AY S QNVGLVS L S GAKK 

NNVI YGMVILLL I CGCIPKLGALANI I PLPVLGGAMIAMFGMVMAYGVS I LGNINFQNQN 

3STLLI IAI SVGLGAGI SAVPQAFKGLGEQFAWLTQNGIVLGAISAI ILNFFFNGIKYKQTE 

ENVK 

ORF2: ; 

VESLGRKVKEDGWIDEKILKVDGFLNHQIDAKLMNDVGKTFYESFKDAGITKILTIEAS 

GIAPAIMA5FHFDVPCLFAKKAKPSTLKDGFYSTDIHSFTKNKTSTVIVSEEFLGADDKV 
L I IDDFLANGDASLGLNDIVKQANATTVGVGI WEKSFQNGRQRLEDAGLYVSSLCKVAS 
LKGNKVTLLGEA ; . 

QRF3: . 

NWRLFLMWENKFAKESLTFDDVLLIPAASDVLPSDVDLSVKLSDKI . 



LOCUS 4: ■ 

ORF1: 

YWTYHFKE KGKMV I MDDLKQNQ S 5NEKPKGNKI INI L I F I GM I LL I Q I P I GVS LI AL PFS 
VKFSKLTSIALSMLITGTALLIIWLVRNYYLSHTYERQYQSMRGKDIFINIGFLVLSMVF 
SILSSV^IWIFTGNDTTANEKEINESLDLLLQKDHLPHISIVATVVLMICIIGPYLEELL 
FRGI FKETLFMKYRFWLPFI I SSI I FS SQHLSTNI FS YAI YFLMGCVLYLAYNRRRNI KD 
SMMVHMLNNSVSTLPVFVGYLWLYFR 

ORF2: . 

DLH 1 1 KGDT PE VKS HTTLGHEG I G 1 1 EE IGDNVNNFKVGDKVI I S C I S S CGKCYYCKKGI 
YAHCENGGGWILGHLWGTQAEYVK^PFADNSLYPIAPSI^KEDALVMLSDILPTGYEIGV 
LKGKVKPGCTVAIVGAGPVGLAALLTAQFYSPSKIIMIDLDDNRLETAKELGATHLINSK 
ETETAIKXVKSLNPRGVDVAIEAVGIPQTFDLCQNLIGVDGTIANVGVHGLPVQLDIDKi7 
WIKNINVTTGLVSGNTTEELLEALKSKIIQPEQLVTHYSKLSEIESAYDLFRNATDHKAI 
KLIIENDITI . _ 



LOCUS 5: 

ORF1: 

QIVQRKGCHLMKIRVIVPCYNEGEWLKTYDKLTEIMKKDSLIKNYEYDLLFINDGSTDT 

TIHHIKNIVAYDNHVKYLSFSRNFGKEAAMIAGYQHSTMHDAVIMIDGDLQHPPEYIPQM 

IEGYIEGYDQWAKRNRQGENFVRKTLSRCYYKLINAFVEDIQFEDGVGDFRLLSRRAVQ 

ALTTLDEYNRFSKGLFEWIGYETKVFQYENVTREDGESKWTFRKLLNYGIDGLISFNNKP 

LRMMI YLGMFTFS I SILYI I YLLINILINGINI PGYFTTIAAILLLGGIQLMS IGWGEY 

IGRIYYEVKHRPKYIVENSNIQTENLDMRYNALNLNKNRNNKRSNDLYK^ 

DTYASNYSQDEGFKERVH 



ORF2 : 

D QLL W I LQ P YE QH I KQENRTLE VNF CTD I DAF YQ YRP P I ERI LT NLLDN ALKF SN S G S R 
I PI 1 1 S ECKENDVI S I S I KDEG I GI VPELQSRI FERT FRVED S RNT KTGG SGLGL Y I ANE 
LAQQIDASITVQSDLDIGTTMTLTLKKFQFKK 



LOCUS 6: 

ORF1: ; ; 

S IAGAAI ASQGS FAVLHYQGFTKI 1 1 VLI I S PI I AFCVGYMMYTI VKI VFKNSNLTRTNR 
NFRFFQIFTAALQSFSHGTNDAQKSMGIITIALIVGNLQDGSWEPQVWVK\7AC^ 
GTAVGGWKI I KTVGGNIMKI RPANGAAAD I S SALT I FVAS SLHF PLSTTHWS SSI LGVG 

ASNRAKGVKWSTAQRMVVTWVITLPISAVLAAI I YFI IHLFLK , 

ORF2: , 

GGVTLKKLAFA I TAAS GAAAVL S HHDAEAS TQHKVQS GE S LWT I AQQYNTS VE S I KQNNN 
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LSNimVFPGQVINVGGSASQNTSSNTSSSSASSHTWAGESLNIIANKYGVSVDALMQ^ 
HLNGYLIMPNQILTIPNGGSGSGSGGTATQTSGNYTSPSFNHQNLYTEGQCTWYVFDKRS 
QAGKP I S T YWSDAKYWAS NAANDGYQVDNT P S VGAI MQST PGP YGHVAYVER I NGDGS I L 
I S EMNYANGPYNMNYRT I PAS EVS S YAF I H 



LOCUS 7: __ 

ORF1: - 

DHIIRAYHKFLQSGYQTELHLFGRDEDNQIPLMNTLISELKLSDKVKIFKYTNQPLQEFK 

NSKASLLTSQYEGFGLTLMESIEMGCPVLSYNVRYGPSEIIQNGINGYLIEKNDIDSLSK 
HMINIIEHPLQKVKNKDTLKYNAAVNNYKQLMQSLDLLK 

ORF2 : 

SRGGFQVQKKYITAI IGTTALSALASTHAQAATTHTVKSGESVWS I SHKYGI S IAKLKSL 
NGLTSflTL I F PNQVLKVSGS S SRAT S TNSGTVYTVKAGD S LS S I AAKYGTT YQKIMQLNGL 
NNYLIFPGQKLKVSGKATSSSRAKASGSSGRTATYTVKYGDSLSAIASKYGTTYQKIMQL 
NGLTNFFIYPGQKXrKVPGGSSSSSSSNNTRSNGGYYSPTFNHQNLYTWGQCTWHVFNRRA 
EIGKGISTWWNAl^DNASAADGYTIDYRPTVGSIAQTDAGYYGHVAFVERWSDGSIL 
VS EMNWSAAPGNMTYRTI PAYQVRNYKF I H 



LOCUS 8: — 

ORF1: 

DQ FREAMTKF P VWMGATTL F FGA I NGAKEMLD VI TE I DGKM I TLAKVT GD DNALQQT FID 
ANNAASQFGQTLGSVLDVYAEFARQGVKGNELSQFSNAALIAAWGEIDAKQASEYLTSM 
SAQWETTGNQAMRQVDSLNEVSNKYATTVEKIAQGQAKAGSTAKSMGLTFDETNGIIGAL 
TAKTKQSGDEIGNFMKATLPKLYSGKGKSTIEGLGISMKDENGQLKSAISLLEEVSQKTK 
NLEKDQKAAVINGLGGTYHYQRMQVLLDDLSKTDGLYKQIKESSESSAGSALQENAKYM 
SIEAKVNQAKTAFEQFALAVGETFAKSGMLTO^ 
GGAASLMSKNVRSGFEGARSSVAI\)YITEW 

NGEYDKAASQAKAAEQATYQFSKAQKDVSASAMIASGAINKTTVATTASTVATRAATLAV 
NGLKLAFRGLLAATGVGLAI TGVS FVLEICWGS FNAAS QAAEQ YKQKQEQTKQAI AS M SN~ 
GE INSLI S S YDKLQQKMNSGSAFNTAEAEKYKEVTSQLANI FPDLVTGENRYGKEMAGNK 
EVMKQKIELIKQEMELERQKNAIKQKEEQDAYIKEQ 
EQARPTTVSDNSNINKINATIQKVKSQAQAEK^ 

QALQDYITKTGQANQATRAAVLTAQQQFTNQIATMKKLGTTGQQVMTTISNSVAKTAKSG 
KAAQATFKSFETSLVKSSSFKSK^SYEASVKKFKN^ 

IMQAAKAANMSKSQMKDLKKSLQQNIQAETGFRASVSKAGKVTIDQSKKIKQNR 



LOCUS 9: _ 

ORF1: 

VLWGVFDMDLLIGTLFL I LVLVI FTLFTYKAP SGMRAMGALANAAI AS FLVEAFNKYVGG 
QVFG I KFLEELGDAAGGLGGVAAA.GLTALAI GVS PVYALVIGAACGGMDLLPGFFAGYIV 
GYMMKYTEKYVPDGIDLIGS I ILIAPIARLIATGLTPVVNNTLI KIGDI IQSSTDANPLl" 
MGIVLGGIITVVGTAPLSSMALTALLGLTGAPMAIGAMAAFSSAFMNSALFH 
STISVGIEPLSQADIVSANPIPIYVTNFFGGAIAGIIIAWSGMINNATGTATPIAGFLVM 
FGFNSLTKVI I YGWMAI IGTIAGIVGSIVFKKYPI ITKKQMLERDTTT 



LOCUS 10: 

ORF1: [ 

MEIKQIKYFVEWRQGGMTQASEHLYIAQSTISKAIKNIENEYDITLFDRSQKQIKLTDI 

GQTFYDNSLEFLALFEKLS LEMISTDIVNVQKGH KI GLS PMMNVQMFTNALNQFHRLYPNV 

TYE VI EGGGKI VENLTSNDDVD I G I TTLPVDL 
ORF2 : __ 
L S E SANS F YLHVDD FL I R I VKE CLLTHVNS KLMLWRFVMG S F FNRMTRKSNPT I YQNKDG 

HLKRTLRVRDFLALGVGTI VSTS I FTLPGWAAEHAGPAVALSFLLAAIVAGLVAFTYAE 

MASTMPFAGSAYSWIl^VIjFGELFGWAGWALLAEYFIAVAFVASGFSANLRGLIAPLGIS" 
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LPKSLSNPFGSNGGVIPIIAAWIILTALLLSRGMNEAARMENVLV^ 
LTAINFSNYIPFIPEHKVTETGDFGGWQGIYAGVSMIFIAYIGFDSIAANSAEAINPQKT 
MPRGILGSLI VAI VLFVAVALVLVGMFHYSQYADNAEPVGWALRESGHGI IAAIVQAI SV 
IGMFTALIGMMLAGSRLLYSFGRDGLLPSWLSQLNHKHLPNRALVILTIIGWIGSR 



LOCUS 11: _____ 

ORF1: . __ ; 

DPETLFIVMSQILFHPLVGGFLIAAIIJ^IMSTISSQLLVTSSSLTEDFYKLIRGSDKAS 

SHQKE FVL I GRLS VLLVAI VAI TIAWHPNDT I LNLVGNAWAGFGAAFS PLVL YS LYWKPL 

TRAGAI SGMVAGAVWT VWI SWI KPLATINAFFGMYEI I PGFIVSVLITYIVSKLTKKPD 

DYVI ENLNKVKHWKE ■ ; 

ORF2 : 

DQLFKVTESELIEIQDIGDKIAQSVVTYLENSDIRSLIEKLSNKNVNMSYKGIKTTEIEG 

HPDFSGKTIVLTGKLEQMTRNEASEWLKMQGAKVTNSVTKSTDIVIAGADAGSKIiAKAEK 
YGTE IWTEAAFIEKQNGI 



ORF3 : __ 

MKRTIFLLMSILLLLTACGDGHKQTSSDKEQSEHKDNHNKNQVKQIATDKKVQGDNYRTI 

LPFKESQARGLLQDNMANGYNGEDFESGLLELSKEIFPTNKYLYQDGQYLDKKTINAYLD 

PKYTKKEIDKMSEKEKKSKNANENLGLNPSHNGETDEEKIAENSPAYLSNILEQDFYGNS" 

PS KGKNI KGMT IGLAIWSWYYKKEKDGETFS KPL5DKE I EKQGKQMAS EMLS RLRENSD 

LKDIPIHFAIYKQSSQDSITPGEFIVGTTVEEGKTKINSWDNINEKAALIPSSTAADYDE 

TLNI^FKQFNDNLQSYFSNFTQAVGKVKJWKKAKQLTVPLPIDYYGQAETIGITQYVTE 

QAEKYFDKLDEYEIRIKDGNTPRALISKTKDDKEPQVHIYHN 



LOCUS 12: , 

ORF1: _ : 

LPT S KGQS SMEE VLKLKI PASTANLGVGFDS I GMALDKYLHMS I RKI ERANWE FL YYS S E 
LEGLPKDENTSTYIYQTALNVARKYNV^ 

FGNIQLSKYELLQLATEIEGHPDNVAPTIYGGLIAGFYNPITKITPVARIEVPHVPIILf 
IPPYELRTEPSRRVLPPTFSHKGAVQNSAISNTMICALIQHKYKLAGKMMEQDGFHEPYR 
QHLIPEFNQVRKLSRQHPAYATVISGAGPTILTLCPKEKSGKLVRTLREKINNCASELVf 

INEIGVKDEWYLKS „ 



ORF2 : . 

LLKGVLYYMTQYKMWLDMPPTLMNSDNKLSIETKSYLLPIQKRGYYVVLASGRPTEGML 

PTARELELNKYNSFIISYNGGKTINMANEISr^EVPQPVSKEDFPNIVPYCRPKNFLVLTYP 

NGYIIHPSSHEYMNIESQLTGLPMNRVAPLKEYINHSVPKVMGVPYVGHITEARIELPGY 

FNNPIDVTTSKPFFLEFMAKNVSKGNAIKALCKRLQISLEEVIVFGPSLNPKSMFEVAGY 

SVAMGNASDELKKIAPEVTLPJSrNSNGI P YALKELLV ~ 
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CLAIMS 

1. An antigenic polypeptide, or part thereof, encoded by an isolated DNA 
5 molecule selected from the group consisting of: 

(i) DNA molecules represented by the DNA sequences in Table 7 or 9; 

(ii) DNA molecules which hybridize to the sequences identified in (i) which 
encode a polypeptide expressed by a pathogenic organism; and 

(iii) DNA molecules which are degenerate as a result of the genetic code to the 
10 DNA sequences defined in (i) and (ii), 

for use as a vaccine. 

2. An antigenic polypeptide according to Claim 1 wherein said DNA molecule 
is genomic DNA. 

15 

3. An antigenic polypeptide according to Claim 1 or 2 wherein said DNA 
molecule hybridizes to the the sequences in Tables 7 or 9 under stringent 
hybridization conditions. 

20 4. An antigenic polypeptide according to any of Claims 1-3 wherein said 
polypeptide (s) are represented by the amino acid sequences in Tables 8 or 10. 

5. An antigenic polypeptide according to any of Claims 1-4 wherein said 
polypeptide is derived from a bacterial genus/species selected from the group 

25 consisting of: Staphylococcus spp.; Staphylococcus aureus; Staphylococcus 
epidermidis; Enterococcus faecalis; Mycobacterium tuberculsis; Streptococcus 
group B; Streptoccocus pneumoniae; Helicobacter pylori; Neisseria gonorrhea; 
Streptococcus group A; Borrelia burgdorferi; Coccidiodes immitis; Histoplasma 
sapsulatum; Neisseria meningitidis type B; Shigella flexneri; Escherichia coli; 

30 Haemophilus influenzae. 
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6. An antigenic polypeptide according to Claim 5 wherein said polypeptide is 
derived from the genus Staphylococcus spp. 

7. An antigenic polypeptide according to Claim 6 wherein said polypeptide is 
5 derived from the species Staphylococcus aureus. 

8. An antigenic polypeptide according to Claim 6 wherein said polypeptide is 
derived from the species Staphylococcus epidermidis. 

10 9. An antigenic polypeptide according to any of Claims 1-8 wherein said 
polypeptide is an opsonin. 

10. A vaccine composition comprising at least one antigenic polypeptide 
according to any of Claims 1-9. 

11. A vaccine composition according to Claim 10 wherein said composition 
further comprises a carrier and/or an adjuvant. 

12. A method to immunize an animal against a disease or condition caused by a 
pathogenic microbe comprising administering to said animal at least one antigenic 
polypeptide according to any of Claims 1-9 or a vaccine composition according to 
Claim 10 or 11. 

13. A method according to Claim 12 wherein said animal is human. 

14. A method according to Claim 12 or 13 wherein said disease or condition is 
selected from the group consisting of: bacterixnia; septic shock; organ infection; skin 
infection; bacterial nasal colonisation; bacterial eye infections; septicaemia; 
tuberculosis; bacteria-associated food poisoning; blood infections; peritonitis; 
endocarditis; sepsis; meningitis; pneumonia; stomach ulcers; gonorrhoea; strep 
throat; streptococcal-associated toxic shock; necrotizing fasciitis; impetigo; 
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histoplasmosis; Lyme disease; gastro-enteritis; dysentery; shigellosis; Staphylococcus 
awreus-associated septicaemia, food-poisoning or skin disorders; Staphylococcus 
epidermidis-associated septicaemia, peritonitis or endocarditis. 

5 15. A method according to Claim 14 wherein said disease or condition is the 
result of a Staphylococcus spp infection. 

16. A method according to Claim 15 wherein said disease or condition is 
Staphylococcus awews-associated septicaemia, food-poisoning or skin disorders. 

10 

17. A method according to Claim 15 wherein said disease or condition is 
Staphylococcus epidermidis-associated septicaemia, peritonitis or endocarditis. 

18. An antibody, or binding part thereof, obtainable by the method according to 
15 any of Claims 12-17. 

19. An antibody according to Claim 1 8 wherein said antibody is a monoclonal 
antibody. 

20 20. An antibody according to Claim 18 or 19 wherein said antibody is a chimeric 
antibody. 

21. An antibody according to Claim 18 or 19 wherein said antibody is a 
humanized antibody. 

25 

22. An antibody according to any of Claims 18-21 wherein said antibody is an 
opsonic antibody. 

23. An antibody according to any of Claims 1 8-22 wherein said antibody is a 
30 therapeutic antibody or a diagnostic antibody. 
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24. A method for preparing a hybridoma cell-line producing monoclonal 
antibodies according to Claim 19 comprising the steps of: 

i) immunising an immunocompetent mammal with an immunogen 
comprising at least one polypeptide having the amino acid sequence as 

5 represented in Tables 8 or 10, or polypeptide fragments thereof; 

ii) fusing lymphocytes of the immunised immunocompetent mammal 
with myeloma cells to form hybridoma cells; 

iii) screening monoclonal antibodies produced by the hybridoma cells of 
step (ii) for binding activity to the amino acid sequences of (i); 

10 iv) culturing the hybridoma cells to proliferate and/or to secrete said 

monoclonal antibody; and optionally 
v) recovering the monoclonal antibody from the culture supernatant. 

25. A method according to Claim 24 wherein said hybridoma cell-line produces 
15 opsonic antibodies. 

26. A hybridoma cell-line produced by the method of Claim 24 or 25. 

27. A method to identify opsonic antigens expressed by a pathogenic microbe 
i comprising: 

i) providing a host cell transformed with a DNA library encoding genes, or 
partial gene sequences, of a pathogenic microbe; 

ii) providing conditions conducive to the expression of said transformed genes 
or partial sequences; 

iii) contacting the antigens expressed by said gene sequences with autologous 
antisera derived from an animal infected with, or has been infected with, said 
pathogenic microbe; 

iv) purifying the DNA encoding antigenic polypeptides binding to said 
autologous antisera; and 

v) testing the opsonic activity of a polypeptide encoded by said DNA molecule. 
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